
AD-AI2? 204 FLEET MOORING LEG DESIGN PROGRAM DOCUMENTATION VOLUME S - 1/I
SOURCE LISTINGS: COMPOUN LEG SASIC SOLUTIONIU)
PRESEANCH INC ARLINGTON VA DEC 82 FP0-1*S2-1361

LOCLASSIFIED N8247?-81.-C0025 FIG 9/2 NL

iIimmimmmmmm
EIhIIIIhIIIIIl
IIIIIIIIIIIIIl
EIIIIIIIIIlo
0 onI



1.0 I& ,. .'III'1 Elul

1511112A8

NATIONAL BUREAU OF STANDARWS-1963-A

111 .1 L 4

-- • • • m | ilh'I.mm



I ~I.

I

I

"CC FLEET MOORING LEG
DESIGN PROGRAM DOCUMENTATION

I Volume 5

SOURCE LISTINGS:
COMPOUND LEG BASIC SOLUTION

FPO-l-82-(36)

December 1982

L&J

PRIESEARCH INCORPORATEO

2361 S. JEFFERSON DAVIS HIGHWAY, ARLINGTON, VA. 22202 (703) 553.2700

I '~ .1 83 04 07 019



PRESEARCH INCORPORATED 0

I
FLEET MOORING LEG

DESIGN PROGRAM DOCUMENTATION

Volume 5

SOURCE LISTINGS:
COMPOUND LEG BASIC SOLUTION

FPO-1-82-(36)

December 1982

Performed for
Ocean Engineering and Construction Project Office

Chesapeake Division
Naval Facilities Engineering Command

Washington, D.C. 20374
Under DTIC

Contract N62477-81-C-0025 ELECTE
APR 2 b 1983

Presearch Incorporated
2361 South Jefferson Davis Highway

Arlington, Virginia 22202



1PRESEARCH INCORPORATED

I

FLEET MOORING LEG
DESIGN PROGRAM DOCUMENTATION

Volume 5

SOURCE LISTINGS:
COMPOUND LEG BASIC SOLUTION

Section Volume

I. EQUILIBRIUM EQUATIONS REPORT 1

II. USER DOCUMENTATION 2

III. SUBROUTINE DESCRIPTIONS 3

IV. SOURCE LISTINGS

Query, Preprocessor, and Simple Leg 4

Compound Leg Basic Solution 5
I Compound Leg Reverse Solutions and

Postprocessor 6

Table and Graphs 7

V. LINK COMMAND FILES 8

VI. PROGRAM FILE DESCRIPTIONS 8

I VII. COMMON BLOCKS 8

VIII. DIRECTORY LISTINGS 8

IX. IPL TAPE LISTINGS 8

Acoession 

For
NTIS GRAMI j
DTIC TAB
Unhannounced

Dstribution/
Avail.-ttility codes

rn/o
Dist peciaiAll -C

!W-
!vf

A ! D2



TVi. 50UR~CE L15TINGS

COMIPOUND LEG BASIC SoLuTrioIr
CS LACK - EGPT, PAGES qO - l6q

_________ 1 ACJ XJJr 127 !C-ru1i IlI1

2______ OAS St .6 AscoIl GRAP141 ~z2

__ _ __ _ _ 6 i-ghlc __________ _________

cr,jo Ir j17 purdSwv __ __ __ _ ________ 2Z8
&WL I8 9Cl-e '7 uv j3 ag-r 1 233

AbbFxlr s~yU*TH114 Rcqr2

OUrVAft F2 ~LmJ 83 gCVfIT /jg STLCK Z

__________ _ g7 Q~FF 8S _________ /So -glakER Z'q7

awenfilM 3Z..~ C-Tir II CALCZ ~..J Q4Q ZqJM6

.SOLVE Nc Ri06%LC-H16 10wZ63

PRSLIV 37 crPagpi 9..7 IT~J J170 F-LJpb4T

Nq6~ CJ CpAgp2 /00. ccapit .j WFL%1p1 246

UMAP Jff ep!PA 0 !s-cx~l J81 -r 2fi1

COJMAP 4.7 C-S S14P /o4_ffjj _ 14PLmphi-r Z70

IgoRr q8 PI4IAl 110Q CSF-XI 1.& PLN.StK 279q
'TAUtj 419..A uspLi-r Illj !CsF.-xz J I WPL01Ir T ~

s F 2 A .5. aLo IrI~ IJf I~.~ -J3 PLbl CAT ___

.. jifi.& 9CLAAIL _B C1thilAK Z MelopL64 263

&KCaA JJitI OMMAP HT0 UCALC ___

C14Ii~A 57 TAIJI ..J9 CarJTYP 211mx Z87

ASifF2V I.~ to I J JZ~ F-LV2 114MOR& I ZIG



el sys final/t2for/cslach for##

subroutine MSACK~

implicit integer*2 (a)

i ntIeger*2 i Ieg, ist Inca Pncb inwa Pnwb i sol I ibrnch uz (S)
double precision z(67Lcz~cx,d~ta,tb
common /VGLOS/ I eg ,ist I nca tncb z tczic x pd Pta , rbnwa nwb ,
6 isol,ibrnch,uz
double precision za(2Sl 1zb(25)
equivalence (z(1l,za(lJ),(z(26),zb(1ll
double precision hatala~vapslapwla~c16,s2a~w2a,c28,B3Otw3ap

& xa ,ya~x~d,x2a,x3a~yla,y2a,y3a,
& tano2a,wana3a,tana4a,tana~a,tana6ala~phia
equivalence (za(1l,ha31 (za(2J,ala~va),

& (za(3) ,slal 1(za(43 ,wlai ,(za(SI ,clal,
& (za (6 1 s2a) , za 17 )w2a) ,(za (8) c2a I
A (za9) 9s3a) ,tza(Il) ,w3a) ,Iza(1 I )xa) ,(za(12) yal
& (za(13) x1a),(za(II) x2a) (za(lS) x3a) ,
& (zoalfi) 1 a) (za(17) ,y2a) (Iza(l8) ,y3a)
6 (za(IgJ,tane2al)(ze(2fl3,tana3a),(za(21J,rdnd4a1,
6 (za(22),tana5a),(za(23),iana6a),(za(241.1al,Iza(25l.phiaI
double precision hb,alb,vb~slb,wlb,clb~s2b~w2b~c2b~s3b,w3b,
& xb~yb,xlb,x2b,x3b,ylb,y2b~y3b,
6 tana2b,tana3b,tana4b~tana5b1?ana6b,lb,phib
equivalence (zb(llhb),(zb(21,alb,vb),

& tzb(3) slb) (zb(41 wlb) (zb(SJ clb) ,
& (zb(6),s2b),(zb(7),w2b),(zb(8),c2b),
& (zb(91,s3b),(zb(101,w3b),(zb(Ill,xbj,IzbII2l,ybj,
6 (zb(131)xlbl 1(zb(14) ,x2bl ,(zb(l1l ,x3b),
A Izb(161,Ylb),(zb(171,y2b),IzblB),y3bJ,
& tzbtlgl.tana2b),(zb(20),tana3bl,(zb(21),tana4b),
6 (zb(22),tana~bl,(zb(23),wana6bl,(zb(243,lb),(zb(2S),phib)
double precision coil ,elp~frct ,c3,s4,w4,x4,y4,fana71ianagpl
6 h,phih~rtot ,xtot ~ziot ,do
equivalence (Z(5ll,cail3,(zIS2l,slpl,(zIS3),frcIIz(543,c3l,
& (z(SSj,941,(z(56),w4l,(z(571,x4l,(z(583,y43,
6 (I9J,tana7l,lz(69l,tana8I,(z(613,llp
& (z(82),h13 (z(83J,phih),
6 (z(641 ,rtot), .z(651 ,xtoI I,(ztB6l ,ztot I,1z(673 ,doI
intieger*2 luke
equivalence (uz(33 ,iuksl



double precision pa .hal (pa ,degr ad .raddeg ,zero ,one ,hal f
Anweger*2 izero,lonelilwo
common /VCONST/ pa ,hal (pi ,degrad ,raddeg ,zer'o,one ,hal f,
&izero,aone,itwo

integer*2 iscopa,iscopbpitana~ifanbti,i,s
dobeprecision epsy,gamma,se

common /VCMPD/ epsy ,gamma ,se ,iscopa ,ascopb ,ia na ztianb .it ,as

integer*2 ibild
double precision ss0,dtenl,ssl ,denl ,ss2,dten2,slp~,saO,smin(2)
common /VEQUAL/ ssl ,dtenG ,ssl ,dtenl ,ss2 iden2, ,spS,sa0 5min,
& itold
equivalence (smin(llsaminl.(smin(2),sbmanI

double precision sasb~ca,cb,vc~a(61,vc0b(6I,
& sexfl,eez@l,eeyl ,aOl,bB ,phial phibl
inieger*2 icase
common /VSPJO/ se ,sb ,cacb ,vc~a ,vc0b,
& eex0 ,eezl ,eey0 ,eI bS ,phia6 phibfl,
& iase

double precision snphah ,csphah ,sna~h ,csefh ,tna(h ,sca(ha dsnph'
common /VHDIR/ snphih ,csphah ,snafh ,csafh ,tnafh ,scafh ,dsnph

double precision htnafh,hw4 ,e4h~s4w4h,c3h
common /VHVEC/ htnafh ,hw4 ,w4h ,s4e4h ,c3h

double precision epsxz,xztru(21,xzbas(2),hbas(2),scratl(l0)
common /VCSSXZ/epsxz .xztru ,xzbas ,hbas ,scral I
double precision xtru ,ziru,xbas ,zbas ,hbasx ,hbasz
equivalence (xziru(1),xirul,(xzIru(21,z-Pru3,
& (xzbesill,xbas),(xzbasl2),zbas),
& (hbas(1),hbasuul,Ihbasl2),hbasz)

anteger*2 a tant
double precision a,bfsnpha ,tnafa,tnafbP

& seca7 seca@ u t s I pyhtzka i peex eez Peey ybuoy
common /VCSSHP/ ab ,snphi ,tnafa ,tnafbP

& seca7 ,secaStu v 9s1 ,yk ItIz k ieex ,eez .eey Pybuoy , i Ian t

' nteyer*2 ivsdouble precision vO,vl ,v2,(SBf,(,2,(,eps



tt

common /VSEC/ vO vl ,v2 , 0, I ,f2,,eps,avs
double precision varray(3)darray(31
equivalence (v@,varray),(fOfarrayl

integer*2 iihO,iIhl,ih2,il
double precision lhOlhl,lh2,ce
common /VSCOIL/ lhOlhl ,lh2,ce,ilhOIlhl ,Ilh2 Il
integer*2 ilh(3)
double precision lh(3)
equivalence 1ilh,ilhO],(lh,lhO)

double precision xred
integer*2 isidf,nerra,nerrb
common /VSTAB/ xred,isidf,nerra,nerrb

* BECIN EXECUTABLE CODE

call ovlink('CPREPO '1if fileg eq 3) call CPREPI
goto (1000,2000,3000), juks

1000 continue
call CPREP2
call CPREP3
if (Ileg ne 3) aa10

~i~y ih(CS~oi4 1200call ovyink['C HP 'I

goto 1500
1200 continue

call ovlank('CSEHP ',0)
1500 continue

goto 5006

2000 continue
call CPREP2
if (Ileg ne 31 goio 2200
call ovinkP'CSSPR '.01
goto 2S0

2200 continue
call ovlink('CSEPR '.0

2500 continue
goto 500

3000 continue

i i N
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it (ileg ne 31 goto 3210
coll ov1inhl'CSSXZl '
call ovlink('CSSXZ2 'I
goto 3S00

3200 continue
cell ovlink('CSEXZI 'I
call ovlink('CSEXZ2 '|

3S00 continue

5000 continue
return
end

*

(--4



et sys final/i2for/cprepl for##
subroutine CPREPO

implicit inieger*2 (w)

implicit doublIe precision (a-z)

integer*2 aleg,ist ,nca,ncb~nwa,nwb,isol ,ibrnch,uz(SI
double precision z(67),cz,cx,d,to~tb
common /VCLOB/ i leg ,isf,nca ,ncb z ,cz~cx ,d ,ie,tb ,nwe ,nwb,

& isol ,ibrnch,uz
double precision za(2S1,zb(25)
equivalence (zfl),za(lJI,(z(26),zb(l))
double precision ha,ala~va,sla,wla,clo,s2a,w2a,c2a,s3a3,w3a,

& xa~vo ,xla~x2a .x3o ,yla ~y2a ,y3a,
& lifl2?8flO3atiana~,~lnaO,?df6a,lo~phic
equivalence (za(l),haJ,(za(21,ala,va),

& (za(31 s Ia) Iza(4 I w Ia I(za IS) cI a I
& (za (6 1 s2a)I (za (7) w2a) ,(za (8) ,c2a I
& (za(Ql ,s3a) Itza(IO) w3a) ,Iza(l I ) xcal Izai 121 ,ya)
& (za(13J,xlaJ,(zatl)x2aI,(zal15),x3cJ,
& (za(161 Ylal (za(17) y2al (zal(18) y3a) ,

& (za(221,tanSal,(za(23Llian6a)i(zo(24J,ld),IzaI2S),phia)
double precision hb,alb,vb,slb,,1b,cib,s2b,w2b~c2b~s3b~w3b,

& xb,yb~xib,x2b,x3bylb,y2b,y3b,
& wana2b,tana3b,iana4b,;oa5b,tana6b.Ib~phib
equivalence (zb(I ,hbl ,IzbW2J ,1b,vblI

& (zb,3) sI ,(zb (4) w Ib I , (zb ISI ,cIb I
& (zb(6I ,s2b) ,(zb(71 ,w2bl ,(zb(8J),c2b),
& (1b191,s3bI,(zb(1l,w3b1,(zbll,xbl,(zb(121,yb),
& (zb(13),xlbI.(zb(14),x2b),(zb(I5l,x3b),
& (zb(I1I,Ylbl,(zb(17I,y2b),(zb(I8l,y3b),
& (zb(Igl,ana2bI,(zb(201,,ona3b),(zb(21),teno4b),
& (zb(22),?anaSb),(zb(231,:ana6bL.(zb(24LIlb,zb25,phib)
double precision coil ,slp ,frci ,c3 ,s4 ,w4 x4 y4 ,tana7 ,vana8 I,

& h,phih~riot ,xtoi ,ztot ,do
equivalence (z(SI I,coil I,(zlS2l ,slpI ,(z(S31 ,frct i,1zI541 ,c31,

& (z (S5I ,s4) , (zISI ,w4) , (z I x4l ,(z 158) 0y1
& lz(S9I ,iana7) ,(z(601 .tana8l (z(BI I I11
& (z(621,hI,(z(63 0 phihI,
& (z(641 ,riot)I,(z(5 l,xto? I,Iz(66I ,zviI,(z(671 ,doI
integer*2 nc(2)
equivaience (nca~ncl



integer*2 uzi ,uz2
equialence fuz(]luzlJ,luz(2)Luz2)

double precision pahl fpa ,degrod,raddeg ,zero ,onehalf
inieger-*2 azero,ione,a two
common /VCONST/ pi ,hal fpa ,degrad .r-ddeg ,zero .one phol f.

, azero~ione~iiwo

double precision delyk ,iwod,halfd,dsq
common /VANCH/ delyk ,twodhalfd~dsq

integer*2 ascopa~iscopbi~iana,iai,ai,is
double precision epsy,gamma~se
common /VCMPD/ epsy ,gommo se ,iscopa ~iscopb ,i ono ,ia nb ,i is

integer*2 a told
double precision ss0,dten0~ss1 ,dlenl ,ss2,dten2,slp0,so0,smin(2I
common /VEQUAL/ ssO ,dten0 ,ssl .dtenl ,ss2 ,daen2 ,slpO ,so0 5min,

A infold
equivalence fsmin(IISOManJ,(sman(2I,sbeani

in ona-2*nco. I?
itanb-2*ncb+l 7
a scopa-3*nca
a scopb-3*ncb+2S
se-i I ascopo )+zIi scopb I

Yk-cz*hal fd
do 20 il-I .2
smn-(do-yk J-s4
n-nc i a )
do 10 a-I ,n
it Ii eq 11 0o0 10

smn-smn-z(j I
10 continue

sminhal I-dmaxI (smn zero I
yh- -yk

20 continue

slpO-dmoxlldminllslp,zhascopa)-samin)sbmn-ziscopb))

011



sao-z C £scopa)

ret Iurn
end



I:7-

et sys final/r2ror/cprepl for##
subroutine CPREPI

implicit double precision (a-z)

integer*2 ileg ist ,nca ncb nwa nwb isol ,ibrnch uz(51
double precision z(671,cz,cx~d,td5,Ib
comnior /VGLOB/ a Ileg ist I nca ,ncb ,z ,cz ,cx Ad 10o 1b ,nwa nwb,

& isal ,ibrnch,uz
double precision za(251,zb(251
equivalence (z(lI ,za(MI),Iz(26)t,zb(lI)
double precision ho,ala~vO~s1O,wal,6s2O,*2d&,2d,s3o,W36,

& xaya~x18,x2a,x3a,yld,y2a,y3a.
& ,ono2ato3,tn4atn3S,a2,la,phc
equivalenice (za(I),haeI(za(2I,ald~vaI,

& tro(31 'sIO) ,IZO(i I ,w~aI '(20(s) ,ClI
& (za(61 ,s2a) ,Iza( 7 ) w2 al ,(za(81 ,c2d)
& Iza(Q),s3o),tz(10,w3),Iz&IHl,xa),(z6112IvoJ,,
& (z ( 13) x IaI ,(za (14) x2 ,(za (I S Ix3a I

& (za(lgitorna2d1,(za(20),tdrta3)(zaI2II,tcnd54dK
& IzaI22),;onoSa),IzO(231iadn6),(Zdt24)1Id,26I251,pha
double precision hb,&lb,vb,slb,wlb,clbs2b,w2bc2b,s3b,w3b,
& xb,yb,x~b,x2b~x3b,yIb~v2b,v3b,
& lcno2b,tana3b,tonoib,tonob,t.ona6b,lb~phab
equivalence (zb(I 1,hbl .Izb(2I ,aIb~vb),

& (zb(3I sib) (zb(4 )w1b) (zb(S I clbI ,
& (zb(6),s2b?,tZbI7lw2bIIzbE8),c2bI,
& (zb(91 ,s3bl ,(zb(lSI ,.Sbl (zb(1I ),xbl ,Izb(12) Ybl,
& (zb(131LxlbI,(zb(li),x2b),(zbtIS) x3b),
& (zb(161 ,ytbI ,(zb(I7I .y~bI,(zb(I8I ,y3b),
& (zbillQ,lono2b),Izb(201,tIon3b)(zb(21)w,Ird4b),
& (zb(22I,tena~bl,(Zb(23)Iatno6b1,(zb(24)IlI(zb(2S),phib)
double precision coil,slp,frct~c3,s4,w4,x4,v'lrdnd?7,tano8.l.

& h,phih,rtat,xtot,zto1,do
equivalence (zISI ) ,coal ) ,(z(S2) slp) (Iz(53) ,frct I (Iz(S4) ,c3i

& (z (S) ,s4) , (z (SBJ .0 1 ,(z (S71 ,xi) , (z 18 1y4 i
& (59(1 .I atna7l , (z (601 , tonaB8I (z 6) )II
( z(62),hJ,(z(63I,phih),

& (z(6 4 ) ,riot I (Iz(65) xitot I ,(zI6I ,Ziol I ,(z(671 )do)

double precision pa ,halfpa ~degrad,roddeg,zero one ,holf
integer*2 izero~iorte,itwo

I-



A

common /VCONST/ pi 1hal fpz ,degrad ,raddeg zero ,one ,hal f
& izero,lone,ilwo

double precision delyk ,iwod,halfd~dsq
common /VANCH/ delyk ,twod ,halfd ,dsq

double precision sa~sb,cacb~vc0a(6) ,vc0b(61,
& eex8 ,eez0 ~eey0 ,aO ,bO ,phiaO0,phib0
integer*2 icase
common /VSPID/ so ,sb ,ca ,cb ,vc0,a,vc~b,

& eex0 ,eez0 ,eey0 ,aO ~b0,phiaO ,phib0,
& icase

equivalence (czsql ,eez0l ,lddsq,eia,eex0),(aa(sq~eey01,
& (aambb ,eex0sq ,b~sq ,phib0) Ia~sq ,phia0I

call SUMSC(nca ~za ,sa ,cal
call SUMSC (ncb .zb ,sb ,cb I
cail VCRlTO(nca3,za~vc0al
call VCRITO(ncb,zb,vc0b)
czsql .cz*cz+one
ddsq-dsq*czsq 1
icase-i
if ((sa-sbl**2 gt ddsq) goro 100
icase-2
aasq-sa*sa
aambb-aasq-sb*sb
eta-dsqrt ((4 0d0*aasq*ddsq-(ddsq+aambb(**2(/(cx*cx~czsql ))
eez0- -(aambb+cz*cx*eta(/(Iwod*czsql I
eex0-ewa/i wad
eey0-cx*eex0+cz*eez0
eex0sq-eex0$eex0
a~sq-eex0sq+ leezO-hal fd I*$2
b~sq-eex0sq+ (eez0+hal fd **2
aO-dsqr: (a~sq)
b0-dsqr;t(b~sq I
call PHIAB(aO bO,aOsq-b~sq,dsq,lwod,phiaO,phibOJ

(00 continue
'-etIurn
end

--

00



et sys final/t2for/sumsc for##
subroutine SUMSC(ncbz )s~c I

implicit double precision te-zi

inieger*2 nc
double precision z(25)S3,C

s-z(3 I
c-s*z14)
if (nc eq 1) goio 100

c-c+z(Sl3+z(61*z(7 I
if Inc eq 21 goto 100
s-s+z (9)
c-c+z(B3+z(91*z( 103

100 continue
retIurn
end



el sys final/12for/cprep2 for##

subroutine CPREP2

implicit double precision lo-z)

' nieger*2 ileg,isi ,nco,ncb,nwa,neb,isol ,abrnch,uz(SI
double precision z(671,cz,cx~d,ia,tb
common /VGLOB/ Lleg ,ast,nce ,ncbz ,cz ,cx ,d,ta ,tb ,nwa ,nwb,

& isol ,ibrnch,uz
double precision za12S1,ib(2S1
equivalence lz(I ,za(1 I) (z(26) ,zbMI
double precision ha,ala,va~sla,ela,clo,s2a,w2a,c2a,s3a,w3a,

& xa,ya,xla,x2a,x3a~yla,y2a~y3a.
& ,ana2a,tana3a,tanaia,tanaSa~tana6a~la,phia
equivalence lzalIJ,hal,(za(2),ala,val,

& (za(31,S Ia),(za(4 ) wlIa) (ZO(SlI C I ),
& (za(61l,s2a) ,(za(7) ,*2a) ,(za(8) ,c2a),
& (za(gl s3d) (za 1 01 w3a) Iza I)M xa) I za 1 2) ya) ,
& (za(13),xlaI,(za(l4).x2a),zo(IS),x3o),
& (za(161 ,yl ),(za(l7) ,y2o)( ,za(181 ,y

3
0),

& (zafIgJ,tano2aj,(za(201,fon83Ol,tzd(2H),tdnd4d),
& (zal22)tianaSal,(za(231,tana)o(Za(24)Ic) Izo(2ra),phiaI
double precision hbpalb,vb,slb,wlb~clb,s2b~w~bc2b,s3b,w3b,

& xb ,yb ,xlb ,x2b ,x3b ,ylb ,y2b ,y3b,
& lana2b,tano3b,tona4b,tana~b,tana6b~lb,phib
equivalence (zbH I .hb) ,(zb(21 ,alb,vbI,

& (zb(3) ,sib) (zb(4 ) ,wlbl ,(zb(SI ,clbI
& (zb(6( ,s2b) ,(zb(7l ,w2bI ,(zb(8I ,c2b),
& (zbigI,s3b),Izb(1I0,w3bJ,Izb(1i),xb),(zbI121,yb(,
& lzb(131,xlb),(zb(14I,x2b),(zbl5I,x3b),
& (zb(161 ,ylbI ,(zb(171 ,y2bl ,(zb(18) ,y3b),
& (zb(lgI,tfa2b?,(zb(201,rana3bl,Lzb(211,?ana4b).
& (zb(221.fanaSb)k(zb(231,tona6bl,(zb(24),lbt,(zb(25),phab)
double precision coil .slp frc; *c3 ,s4 ,w4 ,x

4 
,y4 ,,ana7 ,wono8 .1

& h ,phih ,rtot ,xtotztot ,do
equivalence Cr151 ,coil) ,lz(521 ,slpI ,t(3t,frct I,Iz(541 ,c3).

& (z(651 ,s4l (1z(56) w41 ,(z(S7) ,x4) .z58) ,y4 I
& 1i1591 ,?ana7) I1zl6@) ,tanaBl ,Iz(61 I j1
& (z(62l.hl,(z163lphihI,
& 1r1841 ,rtot 1.,651 ,xtot)I,(z1661 ,zit:I.,1671 ,do)

double precision pi ,hal fpi ,degrad ,raddeg ,zero ,one ,hal f
Lieger*2 izero,ione,itwo



common /VCONST/ pi ~hal fpa,degred ,raddeg 1zero .one.hal f,
& izera,ioneailwo

double precision tnaf,phif
common /VOFLR/ tnaf,phif

double precision snphih~csphih~snofh ,csafh,lnafh~scafh,dsnph
common /VHDIR/ snphih ,csphih ,snafh ,csafh ,inafh ,scafh ,dsnph

csphih-dcos (phih)
snphih-dsin(phih)
lnafh-dcoslphth-phit J*inaf
scafh-SECNT (inafh)
snafh- ;nafh/scafh
csa fh-ane/sco fh
dsnph-d*snph ih
retIurn
end



el sys final/t2for/cprep3 for##

implicit double precision (a-zI

i nteger*2 ileg.isw 1nca,ncb~nwa~nwb,isol ,ibrnch,uzfSIdouble precision z(67),cz,cx~d,Ia,ib
common /VGLOB/ i leg ist onca ncb z cz cx d~ta ob nwa nwb ,

& iso) ,ibrnch,uz
double precision za(251,zb(251
equivalence (z(1 I,za(1 ),(z(26) ,zb(l 13
double precision hapala,va,sla,wla,cla,s2o,w2a,c2a~s~a,w3a,

& xa,ya,xla,x2a,x3a~yla~y2a,y3a,
& tana2a~tano3o,ionale~tana~a,?ona6a,la,phia
equivalence (za(1Iha),(za(2),ala,vaI,

& (za(3) ,slaj .lzaMld)w a(za(S) clal .
& (za(61 ,s2aJ ,(zal7) ,w2o3,(zaC8) ,c2aI,
& (z 8 (g) ,s3a) ,(za(1I ),w3aJ ,(za(I1 1xai ,(zat 32) ,ya)
& (za(13J xlal (za(141 x2a) .(za(ISI x3a),
& (za(161 vla) (za(17) y2a) (za(181,y3al,
& (za(lgI,tana2a),(za(20),tana3a),(za(21),iana4o),
& (za(22)ianaSal,(za(23,ona6a),(za24),a,za(2),phia)
double precision hb~alb~vb~slb,wlb,clb,s2b,w2b,c2b~s3b,w3b,

& xb ,yb ,xlb ,x2b ,x3b ,ylb 1y2b 1y3b.
& Iana2b,iana3b~vana4b,taoSb,'ana6b~lb,phib
equivalence (zb(I),hb),(zb(2)1 alb,vbi1

& (zb(31 ,sib) ,(zb(4) ,wlb) ,(zb(S) ,clbl
& (zb(6) ,s2b) ,(zb(7) 1w2b3 ,(ZbI8i 1c2b),
& izb(9) ,s3b) ,(zb IS) ,w3bl ,IzboI 1,xb) ,(zbl 12) ,yb)
& (zb(13),xl)(zbl4I~x2b),(zb(lS1,x3b).
& Izb(16LYlb)11zb(17)1 y2b),(zb()81,y3b),
& (zb(lglana2b),(b(2l,ana3b),(zbI2I11,ana4b).
& (zb(22),IanaSb),(zb(231,wana6b),(zb(2411 1b3,(zb(251,phib)
double precision coil ,slp ,frc: ,c3 ,s4 ,w4,x4 1y4 

1 tana7 ,tana8.1
& h,phth,rtrixrot~ztoI~do
equivalence (z(S1 I coil I,(z(S2I ,slpI ,Iz(S31 ,trc' 3,(z(S41 ,c3).

& (z(SS) ,s4) ,(z(5) ,w4) (Iz(S7) ,x4l (z58) ,Y4 1
& (z(Sg) ,,ena7l ,(z(601 ,Ienali) .3z(B1 ) A
& (z(62) hL :z(63 0,phihl,
& (z(841r ,tO I ,(Z(8 I ,xiot ) ,(z(661 ,zit I ,iz(6 7 ) ,do)

double precision snphih~csphih~snafh,csafh,tnafh,scaFh
common /VHOIR/ snphih ,cephah ,snafh ,csafh ,inafh ,scafh



double precision hrnaFlh,hwI w~h,s9.4h 1c3h
common /VHVEC/ hinafh hw ,*4h ,slw4h ,c3h

htnafh-h*tnafh
hwi-h/w4
,v4h-w4/h
s4.ih-s4*wih
c3h-c3/h
(-B Iurn
end

*W



et sys rinal/t2for/csshp for##
subroutine CSSHP

implicit integer*2 (N)
implicit doublIe precision le-z)

I nteger*2 ileg,ist ,nca,ncb,nwa,nwb,isol ,ibrnch-,uz(SIdouble precision z(67l,cz,cx,d,Ia,Ib
common /VGLOB/I i leg ist ,nca tncb z cz ,cx od to ib pnwa nwb P
& isol ,ibrnch,uz
double precision zaf2S),zb(251
equivalence (zllI.za(l)l.lz(261,zbl)
double precision ha~ala,va,sla,wIa,cla,s2a,w2a,c2a,s3a,w3a.

& xa ya x I a x2a x3a vI a v2a y3a ,
& tana2atana3a,wana4a,tanoao,,ana5a~la~phia
equivalence (z*Ml,ha),(za(21,ala,vaJ.

& (za(3) 'slIa) ,(za(i ) ,w Ia I ,(za(s)I aclI.
& lza(6) ,s2a) ,(za(71 ,w2e1 ,(za(Bi ,c2a),
& Iza(9) s3a I za(10),w3a I Oza I II)xa I Azat 12) yaI,
& (za (131,xIa I,(za (14 1 x2a) ,Iza I IS) x3a),
& (za(161 via),(za( 171 y2a) (za(l181 y3a I
& (za(lglIana2al,(za(281,lano3.sJ,lzat2lI,,cna4a),
& Izo(22),tanoal,(za(23l,ana~aK,(za(24IloI.lza(2S)pha)
double precision hb~alb,vb,slb,wlb,clb,s2b,w2b,c2b,s3b,w3b,
& x.byb,xlb,x2b,x3b,ylb,y2b~y3b,
& :ena2b,lono3b,wona4b,anaSb,on6b,lb,phi.b
equivalence (zb(ll,hbl,(zb(21,alb,vb),
&(zb13) ,slIb) ,Izb (4 ) ,wIb) ,(zb (Sl ,clIb),

& (zb(6) ,s2bI ,(zb(7l .w2b) ,(zbIBJ ,c2b),
6(zb(91 ,s3b) ,Izbi I) ,w3bl ,)zb II) ,xb) (zb I2) ,Yb),
& zb(l3l,xlbl,(zb(l4ilx2bI,(Zb(USl.x3bI,
&(zb (16I yI ),(zb (17) ,y2bI , (zbIB ( 8,y3b)

& (zb(19),tana2bl,(zb(201,tano~bl,(zb)211,iona4bJ,
& (zb(221,tanaSb)Aizb(23),iona6b),(zb(24l,l,.zbI251,phibI
double precision coil ,slp ,frc: ,c3 .s4,*4 ,x4 ,y4 ,,ana7 ,tana8l.1
& h~phih,rltI,xloI ,zlot do
equivalence (z(51 I,coil I,Iz(S2) *slp),1z153 ,frc,(z(S4I ,c3),
6 1,1551,s4) ,(z15) ,w41 ,LzlS7i ,x41 ,1,1581 ,y4),
&(zlSQI ,tana7l ,(z(GOI ,;anaB) (z(61 I A)
&(z(641 iot I z(651,iot 1 ,(z(661 ,ztot IzI67) ,do)

double precision pi ,hal fpi .degrad .raddeg ,zero ,one ,hal f



I nteger*? izero,I One11itwo
common /VCONST/ pi 'hal (pa ,degrad ,raddeg ,bero ,one ,hejf,
aizeroJone,ivwo

double precisi on tnaf~phif
common /VOFLR/ inaf,phi(

double precision delyh,twod,halfd~dsq
common /VANCH/ delyk ~twod ,halfd ,dsq

j nieger*2 iscopa,iscopbpitanapitanbtledouble precision epsypgamma~se
common /VCMPO/ epsy 1gamma ,se ,ascoPa ascoPb ,ia na ,aianb ,ie

double precision sa~sb,ca,cb,vc~aC6).vc~bI6I,
A& eex0 3eezS pesyl,a0 ,b ,phial,phib0

I nteger*2 acase
common /VSPLD/ so ,sb ,ca ,cb ,vc0d ,vc~b,
&eexS ,eezl ~eeye ,aU,bS ,phial ,phabe,

& icase

double precision snphih,csphah,snafh,csafh.:nafh,scafh
common /VHtJIR/ snphih ,csphih ,snofh ,csafh ,fnafh,scafh

double precision hfnafh ,hw4 ,w4h,s4wi4h,c3h
common /Vt4VEC/ hin*th ,hw4 ,w4h ,s4w4h ,c3h

i nteger*2 ilanidouble precision a~bjsnphi ,InaFa,Inafb,
& seca7 1seca8 1utosityk,y zhit eexpeezeey ,ybuoy
common /VCSSHP/ a .b ,snphionafoonafb,
& seca7.seca8,uv .5?,yh: ,zki .eex,eez .ey,ybuoy .1 ant

i nteger*2 avg
double precision vO,vI VV2,(@,ft,f2.f,eps
common /VSEC/ v@l,vI ,v2 .SO,f I 2 Jf eps iavs

double precision xred
I nteger*? iuidf ,nerra ,nerrb
common /VSTAS/ xred ,asid ,nerra ,nerrb

inieyer*2 te,nwines? ,nerr

*5 *****S***S************5****S**S****$~t**U1
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epsy-do*1 Od-10
ibrnch-1
teb-0

nw-0
it Inwa eq 0 and nwb eq 0) goto 5W
nw-i
if Insa eq I and nwb eq I) goo 4000
if (nwb eq 1I ibrnch-2
goio 3000

* Determine the number of branches under tension

* when junction lies on ocean floor

SOO continue

* If branch lengths differ by more than distance between anchors,
t then one branch is under tension

if (icase eq 1) gata 2000

I (f load is directed outside angle formed by branch extensions,
t then one branch is under tension

if (phih It philo or phih gt phibOlI goto 2000

* Both branches are under tension if junction lies cn ocean floor
* Assume this to be the case, with branches forming a triangle
* Calculate buoy elevation when junction is just lifted off floor

phia-phiaO
phib-phibO
call HSPLIT
tana7-(c3+ha*tnafa+hb*tnafbl/h
call TRISR
ybuoy-eeyO+y4
I f (ybuoy It do) gala 1200

* Computed buoy elevation is no less than water level,
* therefore junction lies on ocean floor
* Calculate riser displacements and angles directly

aN
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******$* ***************** ****** * ******* ** ****$****** ***$

call SRISRleey@,onel
call TSPLIT
call JUNCT(tnafa,tnafb,0
eex-eexO
eez-eezO
isol-I
010 S000

* Computed buoy elevation is less than water level,
* therefore junction lies above ocean floor
* Test each branch for plane solution before searching for solution
* in three dimensions, shorter branch is first to be tested

1200 continue
if (sa sb) ibrnch-2
goto 3@@@

* One branch is under tension if junction lies on ocean floor
* This is true for one for two reasons, as indicated by index 'icase'
* I if branch lengths differ by more than distance between anchors
* 2 if load is directed outside angle formed by branch extensions

Assume that junction lies on ocean floor

* Determine index 'ibrnch' of branch under tension 1 for A, 2 for B

2000 continue
if (icase ne 11 goto 2010
if (sa gt sb) ibrnch-2
goro 2015

2010 continue
if (phih gi phib) ibrnch-2

2015 continue

* Set parameters for branch under tension
* Calculate buoy elevation when junction is just lifted off ocean floor

call EBUOY
if (ybuoy It do) go tO 2299

* Computed buoy elevation is no less than water level,
I therefore junction lies on ocean floor

0
-4

I



I Hi I I I

I O

At Calculate riser displacements and angles directly

call SRlSR(eeyonel
coil JTEN(tal
ib-zero
if (ibrnch eq 1) goto 2110
tb-to
ta-zero

2110 con tinue
gamma-pi
eex-st*csath
eez-zkt+eex*snphih
eex-eex*csphih
isol-2goto 5000

* Computed buoy elevation is less than water level,
* therefore junction lies above ocean floor
* Test each branch for plane solution before searching for solution
* in three dimensions, beginning wilh branch currently assumed to be
A under tension

2200 continue
ieb-I

* Possibility of junction on floor has been eliminated
* For each branch, find solution in vertical plane of loading force,
* and compute stro Ight-line distances for other branch

3000 continue
n test-i

3010 continue
if (aeb eq 11 goto 310e
cal EBUOY
if (nw eq 0 and ybuoy gt dot goto 3S1

310 continue
if (ibrnch eq 2) gore 3150
call SCOIL(ncaza,vcla,ca,nwarncb,zb,vclb,sbnerr)
goto 3200

3150 continue
call SCOIL(ncb zbvceb,cb,nwb,ncaza,vclo,sonerr)

3200 continue

0(
00

I .. .



Loq

if (nerr eq 0 and coil e zero;,goio 3600

* No possibility of plane solution in current tension branch
* Either depth is insuttacient (from subroutine EBUOYi
* or other branch is too short (trom subroutine SC0lLI

3S00 continue
if Intest eq 2 or nw eq I) goto 4000
ibrnch-3-ibrnch
ntest-2
aeb-0

to 3010

I Solution in plane of loading force is consistent with length of
other branch

3600 continue
isol-3
goto 5000

Solution must be three-dimensional with junction above ocean floor,
solve by iteration over sides ab of horizontal triongle

4000 continue
call STEFAS
call JUNCT(zalitana)l.baltanblIt
eex-xa*dcos(phiml
eez-holfd+xa*dsin(phiol
isol-4

A Final computations for all solution types

5000 continue
gamma-dexp(gamma*frcti
xtot-eex+x4*csphih
ztot-eez+x4*snphih
rtot-csph h*xtot+snphh*z tot
return
end

.-.

I



el sys fial/t2for/phiab for##
subroutine PHIAB(a~b~oambb,dsq,twodphd~phlb)

implicit double precision (a-z)

double precision a,b,aambb,dsq,twod,phia,phjb

double precision pi ~hol (pi .degrod .raddeg ,zero onehalf
I nteger*2 izero,ionetiwwocommon /VCONST/ pi.hol fpi *degrad .raddeg ,zero ,onehal f,

& izero,ione~iiwo

phia-dsacos((dsq~oombbl/ld*,wodll-holfpl
phlb-halfpl-ddcos(ldsq-aambbl/fb*twodt)
return
end



ei sys Einal/I2for/hsplit for##
subroutine HSPLIT

implicit double precision (a-z)

integer*2 ileg,ist~nca,ncb~nwonwb~isol~ibrnch,uz(S)
double precision z(67),cz,cx,d,td5,tb
common /VGLOB/ i leg ,ist ,nca ,ncb ~z ,cz ,cx Ad 16a ,b nwa ,nwt*

& isol ,ibrnch,uz
double precision za(2S),zb(2S)
equivalence (zilI ,za(l ) ,(z(26) ,zb(l )J
double precision hatala~va,sla~wld,cla,s2a,w2a5c2a,s3a,w3o,

& xa,ya,xla~x2a,x3a,y~a ,y2a,y~a,
& tana2o,iona3a,taoa,iana~a,iana6o,la,phic
equivalence f~lIa z(),l~a

& (za(3l ,sloi ,(za( i ,wla) iza(Si ~cial,
& (za(6)Ls2a),(za(711 w2ai,(zo(81,c2a),
& (z0 (gl ,s3aJ Iza(10 ,w~aI ,(za( i II,xa) ,IzdI 121 ,ya),
4& (za( 131 xla) (za(141 x2a)(za( IS Ix3a),
& Iz (1 l z (1 ) y a z (1 ~
& (za( 19 1 oana2a),(za(20) oana3a I (zal2l I jr,(5461
&(za (22 1 , Iana5a) , (za (23) , t nin6a I ,(za (24I 1 1(5 ,I(za 2S I phi1a()
double precision hb,alb,vbslb,wlb,clb,s2b,w2bc2b,s3bw3b,
&xb~ybxlb,x2b,x3byIby2b.y3b,
& ana2b,iana3bwaona4b,a5b,tna~b,lb,phit)
equivalence (zb(I),hb),(zb(2),(5Ib,vbI,
&(zb13J ,sib) (zb(i) ,wlbi ,zb(S) cIbI,

& (zb(63 ,s2b),(zb(7) ,w2bl ,(zb(8) c2b),
& (zb(9I ,s3bl ,(zb(l1) ,w3bI ,(zb~ll I,xbl ,(zb(1?l yb),
& (zb(13),xlbI,zb[41,x2b),(zbllS1,x3b),
& (zb(163,Ylb)iIzb(17liy2b),(zb(I8),y3b),
& (zb(19),tao2b),(zb(2,ono3b),(zb(?I)Ilona~b),
& (zb(22),tenaSb).(zb(23),lono6b),(zb(24)IbiltzbI25t,phibI
double precision coil ,sip ,frc; ,c3 ,s4 ,w4 ,x4 ,y

4 ,tono7 ,:ana8,I
& h,phih,rioI,xtot,ztoI,do
equivalence (z(51 I,coil I,(I2J slp) ,(z(533 ,frct 3 (z(54I ,c3),
& z(SSI ,s4) ,lZ(56I ,w4) ,(z(571 ,x4I ,(z(58I ,y41,

& (z(5g) ,tonaol,(zI60) ,iona8l ,lZ(61 1,13,I
& (z(621 ,hI ,(zI63) ,phihI,
& (z(64I ,rfot)I,(z(6S1 ,xfolI ,z1661 ,zroi I,1z1673 ,do)

double precision inaf,phif
common /VOFLR/ inaf,phif



double precision a,b,snpha ,InaFa,inafb,
& seco7,secaB,ut~st ,yhl ,zkI ,eex,eez,eeybybuoy
common /VCSSHP/ a,b~snphi ,tna(a,tnafb,

& seca7,seco8~ut ,sI ,yktf,zkl ,eex~eez,eey~ybuoy

snphi-dsin(phib-phia)
ha-h*dsin(phtb-phih i/snpht
hb-h*dsin(phih-phio J/snphi
no f -dcos (phiac-ph if)Inc f
mnafb-dcos(phib-phi fJ$Inaf
ret urn
end



ef sys final/t2for/trisr for##
subroutine TRISR

implicit double precision la-z)

inieyer*2 ileg,ist ,nca,ncb,nwa~nwb,isol ,ibrnch~uz(SJ
double precision z(67),cz,cx,d,ta~tb
common /VGLOB/ ileg,ist ,nca,ncb,z,cz,cx,d,Ia,ib,nwa,nwb,

& isol ,ibrflch,uz
double precision za(253.zb(251
equivalence (z(I),za(1IL(z(26),zbll
double precision ha,ala,va,slo,wla,cla,s2a,w2a3,c2a,s3a,w3a,

& xa,ya ,xla,x2a ~x3a ,yla,y2a ,y3a,
1. tana2a~iana3o,tana4a,tana~a.'ana6a,la,phia
equivalence (a~~az(1oavl

& (za(3) slal (za(4) wla),Iza(S) clal,
& (zaI6l ,s2al ,(za(71 ,w2a1 ,(za(81 ,c2a),
& (zalg) ,s3a) ,(za(10) *w3a) ,(zal I ),xa) ,(za(121 Yal
& z(3,lizllxalztSxal
& (za(16l ,YlaI ,Izo(l7I,y2oI ,1z6( 81 ,y3o)l
& (za(l91 ,iana2a) ,(za(201 ,tana3aI ,(za(21 ) oidr~la)
& (za (22 1 , IanaSa I , (za (23) , iana6al , Iza 12l 1 161 ,(za (25) Widi
double precision hb,alb,vb,slb,wlb.clb,s2b,*2b,c2b,s3b,w3b,

& xb,yb,xlb,x2b,x3b,ylb,y2b,y3b,
& iana2b,iano3b~tanalb,lanaSb~iona6b,lb,phib
equivalence (zb(II ,hbl ,(zb(21 ,alb,vbl,

4S (zb(31 sib) (zb(41 )wlb) .(zb(S I ,clb I
& (zb(6l ,s2bl ,lZbI7I,w2bl ,Izb(8I ,c2bi,
& (zb(91 ,s3bI ,(zb(10) ,.3bl ,zb(II I,xbl ,Izb(12I ,,bI
& (zb(131,xlbI.(zb(14),x2bI,(zb(ISI,x3b).
& Lzb(I6l,YlbI,lzb(l7l,y2bIIzbtl83,y3b),
& (zb(191,tana2b),(zbI201,,ano3bl,rzbI2II,,ana4b),
& (zb(22I,wana~bl,Izb(231,;ana6b),hzb(241,lbi,zb2S,Iphib)
double precision coil,slp~frci,c3,s4,w4,x4,y4,tana7,tana8,

& h phih ricit xioi zlotdo
equivalence (z(S1I ),coil I ,izIS2) sip) ,IzIS3) ,Frct I tz(S4J ,c3)

& (z (55) s41 ,(z (56) w4 I , (z (S7) '4 1 , (z(S8)I Y4 1
& (z(59) tana7) ,(z(601 ,iana~l ,iz(I I J I1
& (z(621,h),z(63,Ihih),
& (z(64l ,ri ot '( ,I I ,xiot ) (1z(66) ,zroi I 1z(671 ,do)

double precision hInafh ,h.4 ,w4h,s4w4h,c3h
common /VHVEC/ htnafh ,hw4 ,w4h,s4w4P ,c3h

WJ



double precision a,b,snphi ,rnafaInafb,
&seca7 ,seco9 ,u: ,s,,ykl 1zh,,eex eel ,eey oybuoy
common /VCSSHP/ o ~b snphi ,inafa ,tnafb,
&seco? ,seca8 ,ut ,st ,yk i,zki ,eex eel ,eey .ybuoyv

i ona8-ta na7.s4w4h
call SCA7AB
Y4-hw4* (sec*B-secal)
return
end



'It

et sys fial/12for/sca
7 a8 for##

subroutine SCA7A8

impl~ii double precision Ie-Z)

integer*2 ileg,isI ,rca,ncb,flwa~flb,isol ,gbrnch~uz(S)

double precision zl87),cz,cx,d,iG,1b
common ,VCLOB/ i Ieg bi si ,nca ricb Z oczCxcd . a Ib nwa nwb.

& isol,tbrnctfluz
double precision za(2S?,zbI2S)
equivalenice 1z(1 ,izll ),(z126) ,tbl1)

double precision halaio,vOs18,w1Ocl8,s2O~w2OCc28,s
3 a,w

38,

A. xa ova xla,x2a Px3a,yt.y
2 ay

3 a,

& bon82a,rona3a,tofl4,IanoSa,Ian8
6o,I,phio

equivalenlce (o1~8~ZIIO~VI
& (za(3) sla) (za(4 ,Wa) AzaIsl'la)

& (2O(6s2aI,(za(71,2i.Z(:'Cd
& (zaf(gl s3o ,tza(I0) ,w3a) ,(zollI )xa) ,lza(12),Ydl

& (za1131,xlaj,(za(141,x28),(zd(]l,x
3 a).

& (za(16).la),I(za(I7I,y2a),(za(1B),y
3oJ,

& (za~lgi,,ono2O3,(za(20?,tdna3aJ,(zai2lI,Ianoao),
A, tzat 2 2 )1 lono5o),lza(23l,Iano6OI,lzoI24I,1Id),(zo

2 )phiOI

double precision hb~alb~vbslb,wlb,clb~s2b~w2b,c~b,s
3 b,*

3b,

So xb,yb,xlb,x2b.x3b Ylb,y2b,y
3 b,

& ,ao2b,tona3b,Idfld4b,?dnd5b~tanadbbbphib
equivalence (zb(llhb),(zb(2),a~b,vb),

& (zb(31 slbl .zb(4) wlbl (zb(S clbl.

& (zb(61 ,s2b) ,(zb(71 ,w2bl 1 tzb(BI ,c2b)
& (zb(9l ,s3b) (zb(IOB ,w3b) ,IzbfII I ) xb) lzb112) ,yb),
& (zb(13),xlbI,(zb(1i),x2b),(zb(lSI,x

3b).

& (zb(161,ylbI,Izb(171,y2b),(zb(lBl,y
3 b).

& lzb(2 2 1 .rano~b),lzb(231,,dna6bl,IzbI24l,lbI,Ilb(
2SIphib)

double precision coil slp,(rci ,c3 s4 *4 xi yi tanO ,oanO
8 l

& h phih ,rtot,xioI .Ziot do
equ Ivalence (z(S I coil I (z(52) slp) (z(S3) Frct ) Iz1S 4 ) c3 )

& IzISS) ,s4) (fz(56) wl) I(ztS
7 ) x4) ,(z58) .041

& (z(Sg1 ,iana7l ,(z(BO) ,ona8I (Iz(61 I.1)
&. Cz(62) ,hl ,(z(6

3 1 ,h hl

& (Z(6 4 1 ,riot I ,(z(A)'I,xo? I ,1z166) ziotl 1z1671 do)

double precision ab.gflphi ,tnafa,inafb,
& seca7,secaS u i is t ,y& k ~ I k1eex eez jeey ybuoy



116

commSon /VCSSNP/ a,bi.Sflh,tf(tnafb.
& gca7,secaO,ut so ,yk Izkt ,eex eez ey ybuoy

seca7..SECNT I ina7)
seca8sSECNI ( ,na8)
r-eturn
end



117-

et sys final/ t2for/srisr for##
subroutine SRISR(ey .1factil

implicit double precision (a-zi

double precision ey .1 fact

integer*2 ileg~iss ,nca,ncb,nwa,nwbisol ,ibrnch~uz(5)
doubye precision zt571,cz,cx.d,ta,Tb
common /VCLOB/ ileg,isi ,nca~ncb,z,cz,cx~d,ra,tb,nwa,iwb,
& isol ,ibrnch~uz
double precision za(26I ,zb(25)
equivalence (zMt,za(III,(z(261,zb(1))
double precision ha~ala,va,sia,wla,cla~s2a~w2a,c2a,s3a~w3a,
& xa,yajxIa~x2a,x3a,yIa,y'2a,y3a,
& tana2a,tana3a,:anaia,tona~atanoac,Io,phio
equivalence (zaM~,ha),lIza2),alc,v*),

& (za(31 ,slal ,(za(4) wial (za(5) ,clal
& (za(61,s2a),(za(7l~w2a),(za(8),c2a),
& (za(g),s3,Iza~l),w3,z(Iti,a)Iza12,yaJ,
& (za(I3J,xla),IzaI143,x2a),(za(1SDx36J,
& (za(l61,yla),(za(17)y2a1.Iza(181,y3a),
& (za~lgltoano2a),(za(20),tana3a),IZa(211,tona4adh
& tza(22Ufana~aJ,(za123),tana6a),(za(2431,a,za2SI,phia)
double precision hb~alb~vb,slb,wlb,ctb~s2b,*2b,c2b,s3b~w3b,
& xb,yb,x~b,x2b,x3b,yIb~y2b,y3b,
& iana2b,tana3b,tana4b,tana~b,tana6b,lb~phib
equivalence (zb(I),hb),(zb(23.alb~vbI,
6(zb (3) sIb I, zb (4) w Ib I, zb (5) clIb) ,
&(zb(6),s2blIzb(71,w2b),(zb(8),c2b),
&(zb(93 ,s3bI ,Izb(10I ,w3b) ,(zb(I1I),xbI ,Izb(l?) ,yb).

& (zb(l3),xlbI,1zb(14),x2b),(zbIISlbx3b),
& (zb(1631,ylb) ,Izb(171 ,y2bI ,(zb(181 1y3b),
& Izb(I9I,tana2b)1(zbl20Ltaona3bl,(zbI2I1 tana4b),
& Izb(22),ianaSb),(zb(23I,tana6bI1 Izb(241.1b),(zb(2SIphib)
double precision coil ,slp ,frct ,c3 ,s4 ,w4 ,x4 ,y4 ,tana7 ,tanaB .

& h ph ih r to t ,x t ot do
equivalence (z(SI)I,coil)I,(z(521 ,slpI ,(zIS3I ,frct ,(z1541 ,c31.
& z (SS I s4I , (z (561 *w41 , (z (S71 ,x4 I (z (58 Y4 1

& (zE(gi ,wana7) ,(z(811 ~tana8I ,Iz(611,
& (z(B21 1h1 ,Iz(63) ,phihI,
& (z(64) ,rtot I ,(z(651 ,xiot I ,(z(661 ,zloi I ,(z(671 ,do)



double precision pa ,hal fpa,degrad ,raddeg ,zero ,one~hal (
intager*2 izoro,ione~itwo
common /VCONST/ pi ~hol pi ,degrad .raddeg ,zero ,one ,hal I,
& zero,ione,itwo

double precision snphihcsphah,snafh,csafh,inafh,scafh
common /VHQJR/ snphah~csphah,snafh~csofh ,fnofh,scofh

double precision htnafh ,1w4 u4h ,S4w4h ,c3h
common /VH-VEC/ htnafh 1hw1,w4h ,s4w4h ,c3h

Y 4-do -ey
1-LENS(yl ,csafh ,snofh ~s4 ,wi 1hJ*l fact
if Hi gi zero) goio 20
I-zero
iona7-TANI ls4w4h ~y4*w4h)
goto SO

20 cont inue
ona7-tnafh

SO continue
tana8-tana7+(s4-l 1*wlh
call SCA7AB
cail X4CALC
x4-x4+1* csafh
retburn
end



et sys finl/t2for/tanl forif
function TANI(dl ,ds)

* Computes tangent of the algebraically smaller of two angles,
* given 'he differences between their Yawgents and secants

implicit double precision (a-zl

double precision tan| ,dt ,ds

double precision pi ,hal (pi degrad ,raddeg ,zero ,one ,half
integer*2 izero, Ione iftwo
common /VCONST/ pi ,hal fpi ,degrad,raddeg,zero,one,half,

& izero ioneoiwo

* tanI - tangent of smaller angle
* dt - tangent of larger angle - tangent of smaller angle

ds - secant of larger angle -secan of smaller angle

tanl-half*(ds*dsqrt(one+4 0dO/1dt*dt-ds*dsiI-dt)
return
end



et sys (inal/t2for/xicatc for##
subrouline X41CALC

implicil double precision (a-zl

integer*2 aieg,isl ,rc,ncb,nwo,nwb,asol ,ibrnch,uzlS)
double precision z(67J,cz,cx,d,1a,?b
common /VCLOB/ ileg ,ist nca ,ncb ,z ,cz .cx .d ,ta,1b,nwa ,nwb,

& isol ,ibrnch,uz
double precision zal2Sj,zb(2Si
equivalence (zil I za(lI I,(z(261 ,zb(lIIJ
double precision ha~ola,va,slo,wia,cl~s2a,2a~c2o,s3a,w3a,

& xa,ya,xIa~x2ajx3a,yla,y2a,y3a,
& ana2a,tanc3a,vanala,Iona~a~lana6a,lo,phio
equivalence (a~~az(3aavl
6(za(3) ,SIO) ,iati ) ,wla) .l26(sl ,cla)

& (za(lI 'sal '(ZOH( ,1301 AzO) I I I zatii2) ,ya)

A I za (l191 1 na2a za (20) 1ana3a)lza 121 t ancia I
& 1za 122) r anda3,)(za (231 t aa660) za (24 1 a I t zo125) phdj 
double precision hb,olb~vb,slb,wlb,clb~s2b,w?b,c~b~s3b,*3b,

& ,b~ybxb,x2b,,x3b,ylb,y2b,y3b,
A tna2b,tone3b,Iano4b,ionSlaa6b,Ib,phjb
equivalence (zb(H),hbl,lzb(2?,aIb,vbJ,

A I zb(3) ,s Ib? I.zb (4 1 ,wIb I , (zb (5 I bIb,
& (zbI8I,s2b),(zb(7),w2bldIzbt8lc2bI,
& (zb(gl ?53bi ,lzbtI0) ,*3b1 zb(I I I,xbl .IzbII2I ,ybi
& lzb(131 ,ulbl,tzb(14I x2b) ,lzbllS) ,x3b),
& (zb(16I ,YlbI ,(zbllll ,y2b) ,(zbl B) ,v3b),
& (zb(g,tn2b),lb2),?ano3),zb2l),rdna4b),
& (zb(22l,tancSb),tzb(23),t1a6bI,(zb(24J,lbJ,(zbI2S),phib)
double precision coil ,slp ,frc, ,c3 ,s4 ,w4 x4 ,y4 ,ina7 ,,onaB ,l

& h,phih,rtot~xtoT~zioi,do
equivalence IzISI I ,coil ) lIz(S2) sip) ,tz(Sgl ,frct I t1zt%41 c3)
& hISS) ,s4lI ,z(S61 ,w4l .1z57) gq) itz(SBI y4j.

I zI52I.h),lz(63),phih),
& z(641 ,rtol I ,(zl P .~oI I .(z(661 ,ztot I ,1z(6 7 1 ,do)

double precision hireft ,hw4 ,w*h s4wih ,c3h
common /VHVEC/ htnaFh ,h*4w4eh,s4w4h ,c3h

0



IZI

double precision a,b,snpha ,inafa,tnafb,
& seca7 secaGui ,si pykI ,zk Ieex eez eey ybuoy

common /VCSSHP/ 6 ,b ,snphi ,tnafd ,tnafb,
& seca7 seca8 u t ,s yt , z k? teex eez eey ybuoy

x4-hwl*dlog((18na8+seca8)/(18fl67+seca7)I
return
end



er sys (inal/i2for-/isplit for##

subroutine TSPLIT

implicit double precision (a-zI

infeyer*2 ileg~isritncc,ncb,nwc.nwb,isol~ibrnch,uilSl
douO e precision z167) cz cx dto .1b
common /VGLOS/ i egosv I nca,ncb z ccx d,t(3rfn ncanwb ,

a I solaibrnch~uz
double precision za12S),zbf2S)
equivalence (l)z~l~~21i~)
double precision hoaav~~~l~l~~,2jcasa*a

A rnc2o,foac~ona4a,fdnoSo,toa6a,lc~phia
equivalence 1c),ciIlacv)

& zoil ,s2a) ,iaM) w2a) tlzaI8) ,c2a)

&(za(131 xil (~za(141 x2a) (ZtISI x3a),
& (zo116),Ya),z(l7)y2a),zoIl)),y3a),
A (za(191 taena2a) (za(20)J ,ina3a) ,(za(21 oaa
& tza122),tanaS),fza[23),tanc6l,tzal24),la),Izat25),phic)
double precision hb,alb,vb,slb,wlb,cib,s2b,*2b,c2b,s3bw3b,
4xb~yb~x~b,x2b~uc3b,ylb,y2b,y3b,
&tona2b,on3bctnoib,no~b~on6blb,p-nb

equivalence (Zbfl ) hb) (zb(21 alb vt)
& lzb(3)sb) Izb(4) w~bI zb'&tc1b),
& (zbf6),s2b),(zb(7l,w2b),(zb(8l,c2b),
& (zbC9) ,s3b) ,(zb(IO) ,w3b) (zb(Il ,AbIt zbil2i ,vbl
& fzb(131,xlbl ,(z7bf 141,x2b) ,(zb(151 ,x3b),
& tzb(16) ,YlbI Izb( 171 ,y2bl ,tzb(IS) 1Y~bI
& (zb(19),?ono2b),lzb(20),aono3b).(zb(211,?ana4b),
& (zb(221,tana5b),zb23,ana6bazb(241,tbl,(zb(2St,phib)
double precision coil*slp ,frcr .c3 s4 ,*4,x4 ,y 4 ,,onol ,rna8 .1
4 Mphih~rtoy~xtoi,zvof~do

equivalence (Z(61 I ,coi1 ) (lztS2i ,slpf ,(z(531 Jrct )Iz(G.4) ,c3l
6(zISSI ,s4) .Iz(56) ,wi) ,tz(57) x4) IlzISB) Y4 1

6z L(59 1 ,tana7 J , (z1 60g , fanaS I , (z (61 1 .11
& Izt82),h),(zI63),phih),
A tz(84) ,riot ) f~z(65 Ir i J1z(66) ,zroi I ,(z(6 7 1 do)
double precision b,sinb~cosb,ranb,secb
equivalence 1z125),b),1z1261,sinbl,(z127),cosbl.1z(281,tonb),

& (z(291,secbl

11o



A

integer*2 uzi ,uz2 ,uz3 ,uz4 ,uzS
equivalence (uz(t),uzl),(uzI2),uz2),(uz(3J.uz3i,(uz(43,uz4),

& Iuz(S1.uzsI

double precision pi ,hal fpa degrod .roddeg ,zero hone ,holt
inieger*2 izero~tone,itwo
common /VCONST/ pi ,hol fpi ~degrad .raddjeg ~zero one ~holf
6izero,ione~iteo

double precision delyk t*od,halfd,dsq
common /VANCH/ delyk ,twod ,hl fd ,dsq

double precision sa~sb,ca,cb,vc0a(61 ,vc~b(3).
& eex0 ~eez0 ,eey0 ,a0 b0 ,phiaOo,phib0
I nieger*2 icasecommon /VSPIO/ so ,sb ,ca ~cb vc0a ,vc~b,

& eex0 ,eez0 ,eeye ,a0,b0 ,phia0 ,phib0,
& icaSe

double precisiaon snphih,csphih,snofh,csofh,tnofhsCofh
common /VHOIR/ snphih ~csphsh ,snafh ,csdfh ,tna~h ,scafh
equivalence (czsqI,ddsq,phbbeexlfxphht',eez),

& tz,(d~snphii~eeyl,(phica,gommo)

czsql -cz*cz+one
fic-czsql *csphih-cx*cZ*snphih+cx* tnofh
fz-snphth+cz*lnafh
if INx ne zro-a gala 20
if (fz It zero, gala 10
phthh-hol fpi
9010 IS

10 continue
phihh- -halfpi

IS continue
9010 50

20 continue
phihh-daion(dsqrllcx*cx~czsql l*fz/fx)

SO continue
ddsq-dsq*czsQ I
dd-dsqri (ddsql
casll PD4IAB(so ,sb ,so*so-sb*sb ,ddsq ,dd~dd ,phicd phabb)
snphi a-duin(phibb-phiao)



IL

cail JTEN(tenjD
1o-Ienj*dsan~phibb-phahh )/snphii
fb-ienj*ds n phihh-phiaa)/snphil
return
end

*4



et sys final/t2for/jten for##
subroutine JTENlienj)

implicit double precision (a-z)

double precision tenj

inieger*2 ileg,ist~nca~ncb~nwonwb~isol,ibrnch~uz(S)
double precision z(67),cz,cx,d,va.:b
common /VGLOB/ ileg , is t ,nca ,ncb .z ,cz ,cx ,d .1 ( , Ib ,nwo nwb,

& isol ,ibrnch,uz
double precision za(2S),zb(2S)
equivalence l~ zt tz2tbtI
double precision hadla,v,sa~wa,cl,s2,w2c,c2a5,s3a,w3a,

& xa,ya,xla,x2a,x3a,yla,y2a,y3a,
& tona2aofana3a,tanalo,tanaSa,tana6a5,Ia,phid3
equivalence zt htz(t0vt

& tzat(31 ,sIat I za (41 ,wIa) ,zat(S) ctIatI
& tza (6) ,s2a) tza (7t w2a) ,tza(8 1 ,c2atI
& I za19) ,s3a) ,za(10) ,w3at ,(Izotl , IIxa)I , (za1 12) ya)
& tza(13) xta)(za 14 ),x2a I (za 15)x3a I
& (za(16t1 y1 51(za 171t2a 1 (za18 1y3a).
& (z 91,taaaI,(a(0 tcaa z 2 na

( za(221 ,tanaSal ,(za(23) ,tana6a ,tza124) .<1],Iz6L25,phiaI
double precision hb,Olb,vb,slb,wlb,ctb,s~b,w2bc2b,s3b,w3b,
&xb,yb,xtb,x2b,x3b~ytb,y2b,y3b,

& iana2b,iana3b,ia3na4b,iana~b,td~na6b,lb,phib
equivalence (zbfllthb)l(zb(2t,albvb),

& tzb (3) sIb) , zb (4 1 w IbtI,(zb (StI cIb) ,
& (zb(6t ,s2bJ ,(zb(71 ,w2bJ ,tzb(81 ,c2b),
& tzb(Qt ,s3bt ,tzb(t0t ,w3bl ,(zb~ili),xbt ,tzbt 121 ybl,

4 (zb(16I ,Ylbt ,Izb(t71 ,y2bt ,tzbtl I),y3b),
& zb(tgt,1ona2bItzbt208Iana3b),(zbt211,lana4b),
& (zbI22t,tanaSbl,(zb(231tan6btizbt24t,b),zb2S,phibJ
double precision coil ,slp ,frct.c3 ,s4 ,w4,x,4 4,ina7 ,iana8 .1

& h,phih,rtot.xiot,ztot,do
equivalence tztSI t coil t,tz(52t slp) ,tztS31,frct)I,tzt(lt ,c3),

& Itzt(S) s54) ,tIz (56) ,w4) ,(zt(S7) , xA I , (zt(8) ,Y4
& Iz(S9t ,'ona7l ,(z(6Gt ,Iana8),(z(61 t .1
& (z(62t ,hI ,(z(631 'Ahihtl
& (z(64) ,rto1)I,tzt6 I ,xtot t,1z(66t ,ztot t,(z(67),dot
double precision b,sinb,cosb,tanb,secb



equivalenlce (zt2S),b)Iz(261,siflb),(z(27),cosbK.(z(
2 8 1KtonbD

Is (z (29) secb)
i nieger*2 uzl uz2 ,UZ3 ,uz4 uzs
equialence (uz(l I,uzl),(uz(2

1 ,uz21,(uz(
3 l ,uz3I ,(uz(

41 ~uz4I,
&fuzISl,uzs)

double precision snphih,csphah,snafh,csarh.lndfh~scoh
common /VHOIR/ snphih,csphih ,snofh ,cs~h ,lno~h ,scofh

wenj-h*SECNI ( :ona7 P*dcos (dolan (t ono7 -do? on I Ino h)

A -tc3+1*w4I*snofh
retIurn
end



el sys final/t2for/junct for##

subroutine JUNCT(tna,tnb,index)

implicit double precision la-z)

integer*2 index
doub leprecision tna,tnb

integer*2 ileg~ist ,nca,ncb~nwa,nwb,isol ,ibrnch~uz(S)
double precision z(67),cz,cx,d~ta,Ib
common /VGLOB/ ileg,ist~nca,ncb~zpcz~cx,d~ta~tbnwo~nwb,

& isol ,ibrnch ,uz
double precision za(251,zb(25)
equivalence (zHlI,za(lll,(z(251,zb1Ifl
double precision ha,ala~va,sla,wla,cla,s2a,w2a3,c2a~s3a,*3a5,

& xa,ya~xlo,x2a,x3a,yla,y2a~y3a,
&tana2a,tana3a,tanoaonaSa,tanoca,la,phic
equivalence (alIa (a~ l o

& (za(3),slIa) (za(4 ) woI aI(za(S) clIo).
& (za(6i ,s2a' ,(za(71 ,w2ai ,(za(8) ,c2a),
& (za(QI ,s3a I,(za( 10) ,w3a Itzo(l I xa I (zall? I v atI,
& (zaH131,xlal.Iza(li),x2oI,(za(1SI,x3aI,
& (za( 16 1 YIa I (za51l71 y2a) (za( 18 1y3a) ,
& (zo(lg) ,tana2a( ,(za(20) ,tana3ail ,za(21 ,tan,54aI
& (za (22) ,tIana~at , (za (23) t ana6a I , Iza (2 41) ,Ia I , (za (2S I ph Ia I
double precision hb,alb,vb,slb~wlb,clb,s2b,w2b,c2b,s3b,w3b.

& xb,yb,xlb,x2b,x3b,ylb,y2b,y3b,
& tana2b,tona3b,tana4b,tana5b,tana6b,lb,phib
equivalence (zb(II ,hbl ,(zb(2),alb,vbl,
&(zb (3) s Ib , (zb 4 )w b zb ( 1c Ib)

& (zb (61 s2b) , (zb(7) ,w2bI I(zb (8 1 c2b)
& (zbigI ,s3bl ,(zbllel,w3bI ,zb(ill I,xbl (zb(12( ,Ybl *

& (zb(13),xlbl,lzb(14),x2b),(zb(l5I,x3b),
& (zb(16l ,YlbI ,(zb(17I ,y2bl ,(zb~l8I ,y3b),
A (zb(lgl,tana2b),(zbl2eI,tana3bl,(zb(2II,tanal4b),
& (zb(22t,tanoSb).Izb(231,tana6b),Izb(24),l,tzb(25),phib)
double precision coti slp ,frct ,c3 ,s4 ,w4 ,x4 ,y4 ,tana7 ,tana8 .1

& h,phih,rtot,xtot,ztotdo
equivalence (zISI I,coil)I,(z(52t ,slpl ,Iz(S3( ,frct I,IzI54I ,c3I,

&5 Iz(SSI ,s4) ,(z(S6) ,w4I ,Iz(S71 x4I ,(z(S8) yv4 l
& (z(Sg) ,tana7l (lz(60) ,tano8i ,(z(61 1 .11
& (z(62),hl,(z(631,phihl,
& (z(64) ,rtot I ,(z16 Ixtot Iz(66) *ztot (z[671 ,do)

r\3



UA

double precision pi 1ho1fpa ,degrod .raddeg ,zero ,one ,hal f
integer*2 iaero~ione~itwo
c ommon /VCONST/ pihal fpi ,degrad .raddeg ,zer-o,one ,he If,

& izero,ione,aiwo

integer*2 iscopa,iscopb,itonoalotnb~ie
double precision epsy~gamma~se
common /VCMPD/ epsy ,gammo ,se ,asccpo ,scopb .1taoa i lnb ,ie

double precision a,b,snphi ,tna(a,tnafb,
& seca7 ,seco8 ,uI ,st ,yki ,zkl ,eex ,eez ,eey ,ybuoy
common /VCSSHP/ a ,b ,snphi ,tnafa ,Inafb,

& secol,seca8,ur ,sf ,ykir,zkf ,eex,eezoeev~ybuoy

equivalence (csphilammo),(sca~eexL,(scb~eez)

sco-SECNT 1ina)
scb-SECNT C mb)
csphi-dsqrl Cone-snphi*snphi)
if (phib-phia 91 halfpi) csphi- -csphi
gammo-pi-dacosl(mIna*Inb~rsphi (/(sca*scbl)
if (index ne ione) golo 100
i a-ha*sca
I b-hb*scb

100 continue
return
end

00



' /Z.9

et sys final/t2for/ebuoy for##
subroutine EBUOY

* Assigns values to parameters ut ,st ,yki ,zkt for branch assumed to be

* under tension Assumes junction to be just off ocean floor
* Computes junction y-coord, vertical riser dtsplacemen 

, buoy y-coord

* ibrnch - index of tension branch 1 for A, 2 for B

* ut - unit factor for tension branch 1 for A, -1 for B

* st - leng th of tension branch

* halhb - Toad on tension branch

* yki - y-coord of tension branch anchor

* zkt - z-coord of tension branch anchor

* eey - y-coord of junction, in general, of point on floor

*t directly beneath junction

ybuoy - y-coord of buoy

implicit double precision (a-2)

integer*2 ileg,ist,nco,ncb,n*wonwb,isol ,ibrnchuz(S)

double precision z(671,cz,cx,d,td,tb
common /VGLOB/ ileg ,ist ,nca ncb ,z ,cz ,cx ,d ,to Ib ,nwa ,nwb,

& isol ,brnch,uz
double precision zo(2S),zb(2St
equivalence (zI ),za()It ,Iz(26) ,zb(I))
double precision ho,ala,va,sla,wla,cla,s2a,w26,c20,S

3
a,*

3a,

& xa ya x I a ,x2ax3a, Y I a y2 ,Y
3
a ,

& tano2o,tana3a,lono4o,tanatonIa
6
i,lo,phic

equivalence lzot1),ha1,Zat2),alavo),
& (za(3) sla) ,(ZaI4)wlatI ZaIStcla
& (zal(6 ,s2a) ,(za(7 ,w2a) ,Izo(8) ,c2a ,
4 (za(g1 ,s3a),(za(IO}),w3a),Iz(l I ),xa) ,Iza 12) ,Ya),

& (za(13),xla),(zdt14i,x2ol,(zo(151,x
3
a),

& (za(16),yla),(za(17),y2at,(zat18l ,y
3 o),

& (ze(tg),, 0 n6 2ai),(za(201,t.nO3aI,(ZO(I2),tana
4 a),

& (zal22),tanoSa),tza(23),tana6a,tzat241,la),IzaI2S),phia)
double precision hb ,alb ,vb ,slb wIb ,cb ,s2b w2b ,c

2
b ,s

3
b ,w

3 b

& xb ,yb ,xtb ,x2b ,x3b ,ylb ,y2b ,y3b,
& tano2b,ana3btana4b,tanoSb,tana6b,lb,phib
equivalence (zbil I ,hbl ,(zb(2) ,lb,vbl.

& (zbl3 ,slbl ,(zb(4l ,w1b) ,zbS) ,clbl ,

& (zb(61 ,s2bl ,(zb(71 *2b) ,(zb(I8),c2b) ,
& Ib(9) ,3bl ,(zb(10 l ,w3bl , (zbI1 I ,xbl ,lzbl2) ,yb)

.-.



AI
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& (zb (13) x Ib) (zb(14 Ix2b I(zb( I xb I,
& (zb(l61 Ylb) (zb(171 y2b) (zb(IBI y3b) ,
& (zb(l9),tana2b),(zb(201,tona3b),(zb(2I1,IdndlbI,
& (zb(22I,,ana~bl,(zb(23l,IanO6b),(zb(2il,lb),(zb(2S),phlbI
double precision coal,sIp,frci,c3,s4,w4,x4,y4.ln

7 taflOB.1,
& hphth~rtot ,xItiziol,do
equ Ivalence (z(511 coil I (z(S2) ,sip) (z(S31 ,rrci I ,(z(54J ,c3j,

& (z (SS Isi) , (z (S6) ,w4I , (z(57) ,x4) . (18) ,Y1
& (z (59 1, na71 , (z(601 , t n81,(z (61J1 1l1,
& (z (62 1 h) ,(z(63)phi hI ,
& (z1641 ,raot ,(zC65) ,xioI I,rz(66i ,zioi I,(z(671 ,doI

double precision pi ,halfpa ,degrod,roddeg ,zero ,onehal(
inieger*2 izero,ioneoitwo
common /VCONST/ pa ,hal fpi ,degrod .reddeg ,zero ,onehal V,
& zero,iofle,iwo

double precision delyk ,twod,halfd~dsq
common /VANCH/ delyk ,iwod~halfd,dsq

double precision sa,sb,cd,cb,vc0a(6I ,vceb(6i,
&eex0 ,eezO ,eeyg ,a ,bO ,pha iO ph ib
integer*2 iase
common /VSPID/ so ,sb ,co,cb ,vc~ ,vc0b,

& eexS ,eez0 ,eey ,aO0,b0 ,phiaOephi b0,

double precision snphah,csphah,snofh,csafh,lnafh~scdfh
common /VHDIR/ snphah ,csphah ,sno~h ,csafh,lno(h ,scafh

double precision hlnafh ,hw4 ,*4h ,s4w4h ,c3h
common /VHVEC/ hmnafh ,hw4 ,w4h ,s4w4h ,c3h

inebger*2 iscopa,iscapb~itanoalcnbaiedouble precision epsy ,gammo se
common /VCMPD/ epsy ,gammo ,se ,ascopo ,iscopb ,i tnoa ?oanb ,iB

anreger*2 iant
double precision a~b,snpha.lnafo,Inafb,
&seca7,seca8,u? .51,ybtzhf ,eexeez,eey,ybuoy
common /VCSSHP/ o ,b,snpha ,tnafa,Tnafb,
&seca 7 ,seca8,ut ,gt,yII ,1 ,oeex ,eez,eey ,ybuov ,iloft

LA



131

t( (&brnch ne 11 goto 20

I ?On? - t Ona
goto SO

20 contianue
ul- -one

hb-h

So c onanus
zkf-ul*hal fd

eey-y& i+sI*snofh
ta na7-ia fh+c3h
call TRISR
Ybuoy-eey +y4
return
end



13Z

el sys final/t2for/scoil for##
subroutine SCO IL(nc I ,z IvcO Ic, Inwi ,ncc zc vc~c sc nerr)

implicit integer*2 (a)
implicit double precision la-z)

infeger'*2 ncf ,nwr ,ncc ,nerr
double precision z'(251,vcei(6lci,zc(253.vcgcl6l~sc

inleyer*2 ileg~ast,nca~ncb,nwa~nwb,isolibrnch~uz(5I
double precision z(671,cz~cx~d.Ia.Ib
common /VCLOB/ ileg,is: ,nca~ncb,z,cz~cx,d,l6,tb,nwa,nwb,

& isol .ibrnch,uz
double precision za(253,zb(25)
equivalence (zilI ,za(1III.(z(261 ,zb(I I
double precision ha~ala,va,sla~wla,cla,s2a,u2a,c2a,s3a,*3a,

6 xa ya x Ila x2a x3a PylIa y2a )y3a ,
& iana2a,tana3a,?anala,I3nt5Sa,tdna6oJa,phic
equivalence (za(l),h*),lza(Il.ala,val,

& I za(3) 's Ia) ,(za (4 'I wa) . za 15 1 c I a)
& (zal6) ,s2a) ,IzaI7i ,w2a) ,(za(8) ,c2a),
& (za (9) s3a I , (za (10) ,w3a I , (zalfl I xoI , (za 1 21 ya)
& (za (13)x I a I, (za(14 1 x2a) , za I15 1x 3a),.
& (za(16),YlaI,(za1171.y2a),(za(181,y3a),
& (za(19) ,fana2al ,lza(20) ,iana3ai l(z&(2I1tn~
& (za(22),:ana~ai,(za(23,iana6a),(z&(24l,loi,IzaI2S),phia)
double precision hb,alb,vb,slb,wlb,clb,s2b~w2bc2b,s3b*w3b,

& xb ,yb ,xlb ,x2b ,x3b ,ylb.y2b ,y3b,
& tana2b,;ana3b,tana4b,:ana5b,iana6b,lb,phib
equivalence (zb(I)I,hbI ,(zb(21 ,alb,vb),

& (zb(31 ,slbI ,(Zb(iI ,wlbI ,(zb(SI ,cIb),
& lzb(61 ,s2bl 1(zbllI ,w2bl ,izb(8I ,c2b),
& (zb (9) s3b) , (zb (10 1 ,w3b) , (zb (I I ) xb) ,11zb(112 1 ,yb)
& (zb(I3),xlb),(zb(141,x2b),lZb(ISI,x3b),
& (zb(161,YlbI ,lzbl7l ,y2bI ,(zb(181 ,y3b).
& (zb(li),tana2bI.(zb(20I,:ana3b),(zb(21L,Iana4b).
& (zb(22,iana5b,(zb231lana6b,(b(24),l,zb(25Iphib)
double precision coil ,sip ,frct .c3 ,s4 *w4 ,x4 ,yi ,ona7 ,lanaB AI

& h,phih,rtot~xIol~z~ot,do
equivalence (1'~ -51)coil .1,z(521 sip) (lz(S3) ,rrct ,(z(54) ,cS)

& (z (55) s4 I , z (S6I wi )(z (57) x4 I (z (58) v41

& (z (S9) , iana7 I , (z (60 1 ,tanalil I Iz (61 J J)
& lz(62I ,hI lz(63I ,phih),
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& z(64) riot 1 1Z(6ra) ,xtOI 1 ,(Z(66) Ztot ) E(2(67) ,do)

double precision pi ,hal (pi ,degrad ,roddeg ,zero ,one ,hal f
inleger*2 izero,ione.ifwo
common /VCOt4ST, p ,hal fpi ,degrod ~roddeg ,zer-o one ,hal f,
& izero,ione~itwo

iflieger*2 iscopoaiscopb,ibona,ianb,ae
double precision epsy,gamma,se
common /VCMPO/ epsy ,gammo ~se ~scopo ,iscopb ,a one ,ia nb ,ae
double precision snphah,csphah,snafh,csarh,,nafh,scafh
common /VHDIR/ snphah,csphih ~snofh ,csefh~ynafh,scdfh
double precision hinafh,hw4 ,w4h ,s4h ~c3h
common /VHVEC, htnafh ,hw4 ,w4h ~s~w4h ,c3h
inleger-*2 ilant
double precision a,b,sraphL ,vnafa,inob,
& seca7 .seco8 ,u;,s ,yi ,zk; ,eex,eez~eey ,ybuoy

common /VCSSHP/ ,b snphi onafa inafb,
& seca7,seca8,uf ,si ,ykl ~zka ,eex~eez,eey~ybuoy id(ni

iraleyer*2 ivs
double precision va,vl,v2,fe,;I~r2,feps
common /VSEC/ v0.vl ,v2,fO'f1 f2,f,eps'avs

integer*2 ilheailhI'Ilh2,tl
dauble precision lhS,lhl ,1h2,ce
common /VSCOIL/ 1h0,lhl ,lh2,ce,alh0,flhl ,alh2,11integer*? ilh[31
double precision 1h13)
equialence (ilh,ilhOI.flhIh01

* write(t0,*I 'SCOILj ,ibrnch,ybuoy
f-do
£ vs-
ca I XSECV (nct ,zi ,vc0l st ct rnwt ,ncc *zc ,vcec,
&sflafh,csafh.?nafhScafh,4.nerrl
if (nerr ne 0) goto SOOO



2000 cantin fue
cail X4CALC
Iile-ZI (IiI)
eex-k te*csphih
eez-zh 4k te*snphth
kcesq-eex*eex+(zk l~eez I**2
coail-c-dsqrl(kcesq+(yktlykltlile*fafh)**21ilh2
vanaj-zl (i lnt)
i a-h*SECNT U anaj)
lb-ce
if (ibrnch eq 1) gala 2110
I b- Ia
la-ce

2110 c ontfinue
gamma-d Ian (I Onaj I ffalfpt

5000 continue
ret urn
end

*L

.4h



el sb's final/12for/xsecv for##C n c cv*
subroutine XSECV(ncr .11,vc~ spIwc z v~

&sine( cosaf .tondif secaf f typ nerrf I

implicit int eger*2 (us)
implicit dauble precision (a-Z)

integer*2 nci nwt,ncc,iftyp,nerrf
doublYe precisi'on ztl25) ,vcgt(6l .stp~ct,zc(2S) ,vc0c(6t,

& siri(of csO(,ranaf secaf

I ntegjer*2 i leg ist nca ncb na Onwb isol ibrnch uzIS)

double precision zI67),Cz,cx,d,t6,tb
common /VCLOB/ ilIeg , ist Inca ,ncb Z c cx d , Ia , Ib nwa ,nwb
& isal ,ibrclh ,uz
double precision za(2S),zb(2S)
equivalence (zIII ,za(1lIt,(z1261 ,zb(l H

double precision hd,did,vd,sld,W)dcIO,s2C,w26,c2o,s36.w~6.
& x a ya xla x2a x3a Yla y2a ySaO.
& i ana2a, t ana3a,ti na4a ,t naSa , i an6a , I aphi a
equivalence IzdlII,ha),IzaI2LdaIa,va),
& I za(31 sI ) za(4 ,w I ),i za(5) c I ),
& Iza(6 1,s2a I ,1z6L7 1 ,w2dI ,(za (9I c~a I

& I za 19 s3a) , (I 10l) ,w3aI ,I(z (l I I ) xa) , (zd (21 ya)

& (za (131 'x 10) '(10 4 ) A2dI Iza 15 X36)
& (2 c (11'y I aI , (za171 Y20 ( za 1

8 1 y3 a).

& (zaI19) Ianafl 2Iz(20),tan3) Izat2l oana 4 a)

& 1z*122) tanaSa) (za(231 Iona6al (Za(241 Ald1zat2S) phial

double precision hb~alb,Vb,slb,wlb,iclb,s2b,W2b,c~b,s
3 b,w~b,

& xb~yb,x~b,x2b,(3b,y~b,V2b.'3b,
& tand2b,tonO3b,tdna4b,taflO~b,tonO

6 b,lb,phib

equivalence IzbIlI,hb),(zbI2Idlb,vb),
& lzb(3) s~bl (zb(4) w1b) (zb(S) x~b) ,
& (zbl6I ,s2b) ,(zb(7l ,w2bI ,CzbI8I ,c2b),

& Iabl9) ,s3b) ,(zb(lI ,w3b)I ,zb(IlI ),xb) ,2btl2l ,Ybl,

& (zb(l3) xlb) (zb(141 x2b) Izb(IS)lx3b).
& (zb(161,YlbI.(lb(I7I.2bIZbiI8Ivy3bl,
& (WIbl onoabI , (zb (20 , i na3b I , Izb12l 11 ianb

& (zbt2 2 )IatnflSbI,Izb(23I,tana6bI,(zb(241,lbI,,IzbI
2S),phib)

double precision coil *slp ,frct ,c3 54 .w
4 ,xcl y

4 ,tana7 ,tanaB.1
& h,phih,rtat ,xtot ,Ztot *da
equivalence (Z(51 I ,coil I ,(z(S21 ,slp) hz(53) ,(rct I zI5

4 )t c3)

& (z(SS I ,s4 I ,(z (61 *w41 azI57 1 x4I ,(z (5) yv4

(J'



i 3(o

& (zlSg) ,tanal (1z(601 ,,anae3 ,(Z(613I I
& (z (621 hJI,(z (63) ph ih) ,
& (z(641 ,riot I f(65) x~ial I ,z(66) ,rot 3 z(67) ,do)

double precision pi ,hal (pi degrod ,raddeg,zero one ,hol f
inieger*2 izero ,aone ,i two
c ommon /VCONST/ pi ,hal (pi,*degrad .raddeg ,zero one ,hal f,
& zero,tone~itwo

double precision snphih,csphih,snafh,Csofh,;nafh,scofh
common /VHDIP/ snphih ,csphih,snafh ,csofh ,tnofh ,sco~fh

double precision hinafh ~hw1,w4h ,siw4h,c3h
common /VHVEC/ hinafh ,hwi ,w4h ,s4wlhxch

inieger*2 ifon!
doub e precision a,b,snphiolnafainaFv,
&seca7 .seco8 ,ur ,sr,yk ,zkI ,eex ,eez ,eey ,ybuoy

common /VCSSHP/ o ,b ,snphi ,nat,ina rob,
A seco a 7secaB ,ut s I ,yk izh I ,eex eez *ee' ,ybuay it rant

inweger*2 ivs
double precision v0,vl,v2,fO,f3,(2f(,eps
common /VSEC/ vO v,v2.jOfl .f2,f,eps,ivs
double precision varray(3),Farroy(3J
equivalence (v~,varray),(F0,farray)

double precision (red
integer*2 isidf ,nerre ,nerr-b
c ommon /VSTAB/ (red ,isidf nerro ,nerrb

inieger*2 ilhe,ilhl,ilh2,il
double precision 1h0,lhl ,lh2,ce
common /VSCOIL/ 1h0,l,lh2,ce,,Ih0,ilhl ,ilh2,il
inleyer*2 ilh(3)
doub leprecision lhi3)
equivalence (ilh,ilh3,iIlh,lhOI

Integer*2 nerr ,nj I,i ,j,n gym? ,ndiv ,is in

eqluialence thI.?O).(hfanaf ib) (hienth yammalIdvjeex),
& (vbase eezI,( (bose ,eey 3,(absfb ,rlot 3,I im xicif I, len ,ziat
& (ctht,coil)

a,~



equivalence (len~delv~v~savi,(cihi,delvS.vlow~visavI.
&(delvi ,vhzghfOsavi.(rai,hierm,fIsav)(raiCax~ratSD.
&(is ,in ?ivini I

nerr f-i
hi-zi(i 1
w ri e(iS10l XSECV' f h I if Iyp
hi ana f-ht lana f
small-I Od-iS
epS-f*smal I
if ( ivs eq 0) gala 1100
call SHI FT (S,!I)
call SHIFT(l ,21
gala 5500

1100 continue
ten-I Odi
hteriih-hi /teri
dv-ci*i Od-3

n-2*nc I
do 1200 i-2,n
if (vc~t(i) 11 vc0ti-l I) goio 1200

J-,I-
1200 contuinue

j -n
1210 contianue

vbase-vc~i Ij +hianaf
vS-vbase
call SUBVX(ncl ,zi ,vc~i ,ncclzc,vc~c,saiaf,cosaf,ianaf,secaf,
&htanaf,S,iftyp,nerrI

* if (fS ne zero) gala 1250
* call SHIFT(2,51
* nerr f-S
* gala 6000

*1250 continlue

(base- fO
abs fb-dabs If base I
fred-abs fb
flim- -f



if lif typ no 11 rliam-ri im+sfp
if (iftyp eq 41 flim-fllm+ykl+si

i f liftyp no 21 gala 1500
* len-LENS(f~co~saf,sinaf,slp,cl/sap,hiI
* it lien gt zero) gala 1320
* cthi-ci/ht
* vO-ht*TANt(ctht~f*ctht/stp)+ct

It gala 1350
*1320 continue

* vO-ct*(one-len/sip i+htanaf
*1350 continue

* vO-dmaxIf vO ,vbase)
* callI SUBVX(nci ,zi vc~t ,ncc ,zc ,vc~c ,sinaf cosaf ,tanaf ,seca(
* & htariaf,O,2,nerr)
* vl-vO~ien*dv
* call SUBVX(nct ,zt ,vcot ,ncc zc ,vc0c saniaf ,cosdf tanaf ,secaf,
*& h tana f ) ,2 nerr I
* goto 5500

*)SOO continue

if i(base*flim qe zero) golo 3000

* write(10,*l '2'
del vi-hi entIh

2100 continue
vi -ci +h ana f+de lv1
call SUBVX(nct zi ,vc0i ,ncc ,zc ,vc0c sinaf cosa3f tanaf secaf,

& hianaf .1 ,flyp nerr )
if (fO*fi It zero) goto 4000
call SHIFTIOlI
doiv i-do lv 1 ion
gala 2100

3000 continue
* writeliO,*i '3'

nil -0
del vi-dv
ralmax-c1/(stp*snallI
vi -vbase~del vi
gala 3150

3100 continue
rat -(vO-vbase I/ffO- fbaso I

00



I f (dabsirau) gi r-atmax) gota 3500
vII-vbase-fbase *rat

31S0 conitinlue ,aa sc
call SUBVX (nc t ,zt ,vc t ,ncc ,zc ,vc0c ,s i nf ,cosdtaf afsc

6 h t na f, I , i ( yp nerr )
fred-dminl (fred ,dabs(Mf )
if (fOsfi It zero) Ioo40
if (dabs)!)) ge abSb) gob ~o3S00
delvi -v1-vO
if (nit le 1) goto 3160
if( (dabs(one-cielv*deivi/delv0**2) It one/len) gobo 55003160 conlinue
call SHIFT (0.11
del v-del v0

del v0-de lvl
n itI-n i I
goto 3100

3S00 continue
* write(10,*l '7'

if (nit eq 0 and iflyp eq I and nwt eq 0) govo 6000
vI ow-vbase
hi erm-h tenth
do 3600 ivint-l 4
nd i v-7-iv int
vhigh-ci +h'anaf~hrerm
del v-vh igh-v low
n-I
do 3550 i-I,ndiv
vI-vlow+hal f*delv
do 3S40 j-l ,n
call SUBVX(rnct ,zt ,vc0t ncc ,zc ,vc0c ,sinaf ,c-osaf ,ia5n3f ,sec5fI
&hianaf, I If yp nerr )
if (fO*fI It zero) golo 4000
fred-dmnni(fred ,dabs(f )
vi -vi+del v

3540 continue
n-n+n
delv-hal f*delv

3550 continue

* v)-vhjgh
* call SUBVXinct ,zt ,vc0l ,ncc,zc,vc0c,sinaf,cosaf,tanaf,secaf,



* & htanaf,.1 ,fiyp,nerr)
* i (V0*fl It zerol goio 1008

* fred-dmint(fred,dabs(fI fl

vi ow-vh igh
hi erm-h ierm* ten

36i00 continue
goto 6000

WOO0 continue
i nite(10,*l '

ni i-I
1100 C on? 11nue

If liftyp ne 4) goto 4200
if (dabsivO-vil gt dv or dabs(ralO) gi dy/sip) goio 4200
J-ilIN-i IhO
if (j*j ne 1) goto 4200
j-(3-j 1/2
fl-jlh~j)

f-zero
IS- 3*ncc
do 4120 i-i n

IS- is-34120 continue
v0sav -v0
vI say-v I
(Osay- fO
1 sOy-fI

(0- IhO- I
f1-lhl-f
call SECVIT(nct it ,vc~t ,ncc,zc,vc0c,sncfh,csafh,mnafh,

& scafh hinafh .3 nerr I
if (nerr ne 0) goio 4140
call SRISR(Ykt + zI 121 zero)
ce-h*I fdri7-tv Ii ani I -c3

I n-2*(ncc-j iIf ice It vc~clIj*I I or ce gi vc~c(in)) --to 4140
r'err f-S
go1o 6000

4140 cont inue
f-do
vo-vesav

40



S0- fosav
(IF -I sav
i h(j I-n
j-3 -J
lh(j )-n+1

4200 c ontinue
v2-holf*(vO+v1 I
if (nit gt 3) v2-vl-fl*raiO
call SUBVX(nci ,zt ,vc0t ,ncc ,zc ,vc0c .sinaf.cosaf ,tanaf ,secaf,

& htanaf,2,iftyp~nerr)

if (f2*f0 gt zerol t-0
call SHIFTU .2)

if (dabs(fO)+dabslfl) It eps*len) gala 5500
i.f (nit ge S and dabstr-a:0(rat0-raiI)) gi ten and

& (iflyp ne 4 or ilhO eq ilhll) goto 5500
ratO-rat 1
n ii-nit+ 1
golo 4100

5500 continue
callI SECVIT (nci ,zi vc0l ,ncc zc vCc cSin5f Cosaf tanaf,

& secaf,hianaf,iflypmnerr-f)

6000 continue
if (fbase It zero) f red- - fred
re turn
end



e' Sys ftnal/12for/shift for##
subroutne SHIFIi ~j)
implicit integer*2 I")
implicit doublIe precision (a-zI

integer*2?~

I nieger*2 ivs
double precision v0 ,vl ,v2,f0,fl ,F2,f eps
common IVSEC/ vO vt Iv2,F, f 1 J2 ,f eps , ivs
double precision varray(3),farray(3)
equivalence (vO,varrayJ 1((fafrray)

daub le precision lhO.jhl Ah2,ce
common /VSCOIL/ lh@bIhl,lh2,ce,aih0IilhI,dlh2,iI
integer*2 ~ih(31
double precision lh(3 1

inieger*2 ix .jx

Jx-j+ I

vorray (ix 1-varray Ijxl
forroy (ix I- frray j x
lhi xl-lh(jx)
ilhIix I-ilhljx)

ret urn
end



A

el sys fial/t2for/subvx for##
subrouf tm e SUBVX (nc I ,zi tvcO t oncc ,zc ,vc~c is ino f cosa f , t na f ,secaef,

& hianaf,jndexLfIYP~nerrI

implicit double precision (a-z)

' nieger-*2 nct ,ncc ,index ,i fyp ,ner-rdouble precision zr(25),vcSI(6),zc(2S),vc0c(6i~siaf,cosaf,wonaf,
A, secaf,hioaf

double precision pi ,hal (pi degrad ,rddeg ,zero ,one ,half
inleger*2 izeroaionetitwo
c ommon /VCONST/ pi ,hol (pi,degrad ~raddeg ,zero lone ,half
& izero,ionea1lwo

double precision v0,vl ,v2,fO,fl ,f2,f~eps
common /VSEC/ vO',vl ,v2,fO,fl *f2,f,eps
double precision varray(33,farray(3)
equivalence IvO,varrayJ ,(f0,farray)

double precision 1h0,lhl dh2,ce
common /VSCOIL/ lh0,l,lh?,ce,ilhO,ilhl,jlh2,il

' nteger*2 ilh(3)
double precision 1h(3)
equivalence (1lh,ilh0),Ilh,lh0)

ix- index +
zt (2 1-varray ix)
call CALC2 (nc t zi Pvc0?I s ino f cosa f , tna f seco f h Iana i one nerr I
goio ())0,120,130,1301,iFTYP

110 continue
fval-zt (Ill
goio 200

120 continue
fval-zt (12)
goio 200

130 continue
fval-zt112l-ztIlI)*tanaf
lh( ix ).fval
if (iftyp eq 31 goto 200



ce-WOTH~rvo! bnccpzc ,vcoci
Call CERISR(ce ,zt,fval I
a lh( x I-a

20continue
forray(ax )-fval-f
r-etur-n
end



et sys fial/t2for/ I th for##
function WCTH( 1enh,nc 1z,vcol

implicit double precision to-z)

iteger*2 nc
double precision wgth,1enh,z(25),vcO(6)

double precision pa~hal (pi ,degrad raddeg ,zero ,one ,hal f
inieger*2 izero~ione~itwo
common /VCONST/ pa ,hol fpa degrad ,r-addeg ,zero ,one~hal f.
& iaero,ione,ilwo

inieger*2 tlhO,alh1,alh21 il
double precision 1h0,Ihl ,1h2,ce
common /VSCOIL/ lhG,lt,lh2,ce~ilheilh1 ,iih2,il
anteger*2 tlh(3)
doub le precasion lh(3)
equialence (ilh,ilh@),(lh,lhOi

anteger*2 a ,as ,*n

lent -zero
a S-3*nc
a n-2*nc
do 100 a-I ,nc
leni1- lenlt as)
if it It Ac and lenh g;(lent) 1,oto 20
w1h-vc0tanI+(lenh-len1+z~s~ S)~ I+)

go10 110
20 continue

as-18s3
in-a n-2

100 continue
110 continue

re 'urn
end

4h

UrA



et sys final/t2for/cerisr for##

subroutine CERISRIce,z' ,ybbl

implicit double precision ta-z

double precision ce,zi (25) .ybb

integer*2 ileg,isw~nco~ncb~nwapnwb~isol ,ibrnch~uz(SI
double precision z(671,cz,cx~d,fc3,rb
common /VGLOB/ aIleg ,i s I nca ncb z cz cxi, I a .t b nwa nwb
& asol bibrnch,uz
double precision za(2S).zb(2S)
equivalence Iz(I 3,za(1III,lz(261 ,zb(1I))
double precision ha~ala~va~sla,wla.cla,s2a,w2a3,c2a,s3a,w3a.
& xa,ya,xla~x2a ,x3d ,yla~y2a~y3a,
& t6na20,10fl30,16na40,16na5a,idna6a,lO,phia
equivalence(z(lhi(a2aavL

& lz7a(3),sla) zalJwlal zalS) cla)
& (zal6l ,s2a) .(za(l) w2a3 .Izal8l ,c2al,
& fza(91 ,s3of (z(O ~l(a c)Ia 2 a
& (za(131 xia) (za(14) x2al (z(t5I) x3a)~
& Iza(l61,yla)1Iza(l7),y28)i(za(18) v3aI,
& (za(l91tfana2a) Iza(20) rana3a) (2a(21 ) ifna4a)?
& (za(22) ,iana~a) 1(za(233 ,iana6ai ,(za(24),la3 ,Izat2Si ,phia
double precision hbabv~l~l~l~sbwbcbsb*b
& xb 1yb 0db ,x2b ,x3b ,ylb ,y2b ,y3b,
& 1ena2b~t;ana3b,,ana4b~iano~b,iana6b,lb,phib
equivalence (zb(I)I,hbI ,(zb(23 1alb,vbt,
& (zbl3) ,slb) (lzb(41 ,wlb) (zb(S) ,clbI
& tzbt6) ,s2bl ,(zb(71 ,w2bl ,(zb(8l .c2b3,
& (zb(9Ls3bl(zb(0,w3b,zb(lfl,,xb),(zbH12),vb),
& (zb(131 ,xlbl ,(zb(14I ,x2b) 1(zb(15) ,x3b),
& (zb(151 ,Ylbl (zb(17l ,y2bI ,(zb(18) ,y3b),
& (zb ( 191.f ana2b I, (zb (20 ) ,rana3b ) .(Ib 121 ) rna4b)
& tzbl221,tana~b),tzb(23),tana~bI,(Zbt24),lbD,tzb(25),phibI
double precision coti,slp ~frc; ,c5 ,sl,w4 ,x4 y4 ,iana7 ,tana8 .1
& h,phih~rfo?,xiot'ztof,do
equivalence li(S ) I coil I ,(z(521 ,slpI ,(z(S3) ,frct I ,(z(S 4 ) ,c3),
& (z SS1I s4I , (z(56) 1w4 I , (z (57 1 ~x I ), (z(58 1 , y4 1
& Izi(gi ,iana7) ,(z(60) ,tana8) ,(z(61I ,Il
& lz(62I ,h) ,(z(63 0 ,phihl
& (z(641 ,rtoloI(z(6 ),x0dt1.(z(66I ,ztot ) ,z167I,do)



integer*2 iiant
double precision a~bvsnphi ,tnafa,Inafb,
&seca7 secaS ut I 91 py kI oz k veex eez Peey ybuoy
common /VCSSHP/ a .b snpba ,tnofc ,Inafb,
&seca7 ,seca9,ur ,sr yhI ,zk, ,eex ,eez ,eey ,ybuoy ~j ant

I 8na7-zi(it ani (ce+c3 I/h
cail TRISR
ybb-yhl+z? (12)+y 4

return
end



Pt Sys final/t2for/secvit fort#
subroutine SECVIT(nct ,z; ,vcet, ncc ,ZC ,VCOC
& saofcosaffitaf,secof,htdnaf,aftyp,afailI

implicit integei-*2 (0)
implicit dauby lprecision (a-z)

i nteger*2 nct ~ncc,ifryp,fcaildouble precision z (2r5l,vc0I(6!.zc(2S),vc~c(6t,
& sinaf,cosaf,ianaf,secof,htanaf

double precision pa ,hal (pa ,degra~d ,t-ddeg ~zero ,one ,half
inieger*2 lzero,aone,ilwo
common /VCONST/ pa ,hal (pa degrad roddeg zero one hal,
& izeroaione,atwo

Lnieger*2 ivs
double precision vO,vlv2.fOl f2,f~ePs
common /\iSEC/ vO v, ,v2 , (0 ,(I , Q , f eps , ivs
double precision varfldy(31,farrcay(3)
equivalence (vO,varray)I(f0,Varrayl

integer*2 nat ,nerr nfl

equivalence Inerr nr-I

* ri ae( 10 * I 'SECV I T' .v0 , (0 v I ( I (f ytp

a faa1-0
nat-i

100 continue
v2-vi-fI*(vl-vOI/( fi-fO)

1010 continue
calII SUGVX (nct z t ,vcO f ncc zc ,vc0c sI a f ,cosaf iana f seca f

& h I na f . i ft1p nerr )
At wr i Ie (10* I 'CALC2 n i Iv2 J2 nerr

if (nerr eq 01 goto 1200
nr-nerr-ner-/3
v2-half*(vI+vc0tlnr)+htanaf(
goto 1010

(200 continue

00

f



if ldabslF21 It epsJ gala 2000

call SHI T(0,1II
call SHIFT(1 .21
n it-n &i1+
gotb 100

1g00 continue

200 continue
returnl
end



ew sys final/t2for/stefab for##
subroutline STEFAB

implic:l inieyer*2 (a)
impici dauble precision (a-z)

inleyer*2 ileg,isi~nca~ncbonwa~nwb~isol~ibrnch~uz(SI
double precision z(673,cz~cx,d,to.,tb
common /VCLOB/ i leg tist nca ncb z ,cz cx ,d,la Ib ,nwa nwb,
& I sol ,ibrnch,uz
double precision za(251,zb(251
equivalence (z(I1Dza(Mfl(z(2Cfl,zb(M)
double precision ha,ala,va~sia,wla,cba,s2a,w2a,c2a~s3a~w3a,
& xajya,x~apx2a,x3a~v~a~v2a,v3a,
& lana2a,tana3a,ranaia,tanaSa~lana6..Ia,phia
equivalence(zl h)(z2 ,avi

&S (za(3) s Ia) 0 za(4 ),*I a) Iza(S)c I a),
& (za(6) ,s2aI ,(za(7) ,w2a1 iza(8),c2aI,
A I za(9I s3a) (za(10) *3a) (za( I ) xa)J(zo( 12) yaK
&(za(13I,xia),(zaI141,x2a),(zo(1S),x3a),
&(za( 16),y Ia) Iza 17 ) y2a)A za( 18)'y3a 1,
& z ( 1() , iana2a I , (za (20) , tana3a) (za (21 ) , iana4a)
&(zo(22),tanoa),z(23,tan6a),(z(24Il(za(25),phiaI
double precision hb,alb,vb,sbwlb~clb,s2bw2bc2b,s3b,w3b,
&xb,yb,xlb,x2b,x3b~ylb,y2b,y3b,

& :ana2btanoa3b,tana4b,tanaSb~lana6b,Ib,phib
equivalence (zbMlI,hbl ,(zb(2) ,alb ,vb),

& (zb (3 1 sIb I, zb (4 ) wIb) ,(zb (S) ccIb) .
& (zb(6) ,s2b) ,(zb(7) ,w2bI ,(zb(81 ,c2b),
& (zb(g) ,s3bD 1(zb(101 ,w3bJ ,(zb(l II abJ ,(zb12i ,Ybl,
& (zb (13) x Ib) ,(zb ( 14 1x2b I I(zb (1),x 3b) I
& (zb(161 ,YtbJ,(zbC 171 y2bJ ,(zb(fl,y3b),
& (zblig) ,tona2b) ,(zb(20) ,;ana3b) ,(zb(21),tana4b),
& (zb(221,?ana~bl,(zb(231.fana~bl,(zb(24),lbhIzbI2S),phib)
double precision coil,slp,frct~c3.s4,w4,x4,y4,iana7.tana8B,

& h,phih,rrof,xtot~zlot~do
equivalence (zISiI ),coil ),(z(S2) ,sip) ,(z(S31 5 frct (z(S4 ) xc3)

& (zISS) ,s4) l(z(SB) ,w4) I(zIS7) ,x 4 ) (Iz(58) ,Y4)
& (zISGI ,,ana7l 1(z(60) ,:onaB) ,(z(61 ,l)
& Iz(B2),h),(z(63 0 ghih)
& (z(641 ,rIot I, I ,xtot I (z(66) ,zto I ,(z(67I ,do)
integer*2 uzi ,uz2 ,uz3 ,uz4 ,uzS
equivalence (uz(I I uz1I ),(uz(2) uz2) .(uz(3) ,uz3) ,(uz(4) ,uz4)



& (uzl5l,uzsJ

double precision pi ~hoIfpi ,degrod ~raddeg ,zero ,one ,hal f
inieger*2 izero,ioneitwo
common /VCONST/ pA ,haIrpi ,degrad ~raddeg ,zero ,one ,hol f,
& izero,ione,aito

double precision delyk~twod,halfd~dsq
common /VANCH/ delyk ,twod~holfd~dsq

double precision snphah ,csphah ,snafh ,csafh ,mnofh ,scofh,dsnph
common /VHDIR/ snphih ,csphah,snafh ,csafh ,inafh ~scafh ~dsnph

double precision epsy,gamma~se
Lnieger*2 ia,ib,te
common /VCMPD/ epsy ,gamma ~se ,ia ,ib ,ie

double precision sa,sb,cacb,vc0a(61,vc0b(6),
a eex0 ,eez0 ,eey0 ,a0 ,b0 ~phia0 ,phib0
inieger*2 icase
common /VSPIfl/ Sa~sb ,ca ,cb ,vc~a,vc0b,
& eex0 ,eezO ,eey0 ,ao,b0 ,phia0 phib0,
& icose

double precision a,b,snphi,inafavinafb,
& seca7 ,seca8 ,ut si ,yk? ,zk t,eex ~eez ,eey ,ybuoy
common /VCSSHP/ a~b ,snphionafao~nafb.
& seca7 ,seca8 ,ut ,s; ,yk ~zk ,eex ,eez ,eeY ybuovy

inTeger*2 ivs
double precision vOvl,v2,f0,f1~f2,f,eps
common /VSEC/ v0,vl~v2,FO.flf2,f~eps,ivs

double precision xred
inieger*2 isidf ,nerra ,nerrb
common /VSTAB/ xred,isidt ,nerra,nerrb

integer*2 niipoint,ifail,iysqiswl

double precision jac(2,2)
equivalence (jacil 0 1 ,ill Ijac( 1 ,2) ,j)2) (jac(2 I) 3 j2l I,

& (jac(2 ,21,j 22 )



double precision zz17)
equivalence
& (zz(t I,asov ~delamx,delanw~anewI,
& (zz(2) .aold dela~chngo,onedge),
& (zz(3) ,bold~delb~chngb,bnedge) IzziI yI,dcoe(fI ,(zz(S3 sy??
& fzz(6),Ysqo ylx aed e) ,(zz(7) ,v2x,bedgeI
double prectsion deb(2
equivalence (dela~delx)

equivalence (cosmx ,scofz hal fdd ,si ,bsav ,delmx ,delbmx 5delbnw ,bnew),
& (csphin,hddcsp~xmid,templ ,ysqsav,del),ttemp,foct 5rat)

fun! (argo ,argb .argd I-arga*arga+dsq-argb*orgb+argd* tsnphih+snphihI
& *arga

$Set constant terms

epsysq-epsy*epsy

zpg-O gdO

*Set iteration switch for subroutine XSECV to zero

IVS-0

*Compute upper bounds for a,btemih not be [east upper bounds

arnx-one
bmnx-one
if (Inafh le zero) goto 120
cosmx-dmaxl (csafh 5one/SECNT(cztI
if Icz It zero) amx-cosmx

i f (cz gt zero) bmx-cosmx
120 con t inue

afnx-amx*sa
bmx-bmx*sb

It Compute initial guess for la~b) and assign to anew ,bnew
*Set (a,b) equal to nearest asymptotic point

scafz-SECNT (cz)



csphin-csafh*(snphih+cz*lnafh)/scafz
hal fdd-hal fd~scafz
hddcsp-ha Ifdd*csph in
temp-hddcsp*hddcsp-hal fdd*hal fdd
s1-dminl (dsqrt (sa*sc+templ+hddcsp ,dsqrt (sb*sb+tenip)-hddcspI

do 300 1-1 ,7
ZZU J-zhi

300 continue
ha-h
sla-si
w I1a- (ca+cb 1/s 1
c la-c3
s2a-si
w2a-w4

call VCRlTO8Urwo,za,vc0a)

(-do
callI XSECV(2 ,za ,vc~a ,sla~s2a ,vc~at 1 I,nwa ,ncb ,zt ,vc0b,

& snafh csafh Inafh scafh,2 1ifailI

Xrnid-ZOI11 I
temp-xmid*xmid+hal fd*hal fd
tempi -xmid+dsnph
anew-dsqrl (temp-tempi I
bnew-dsqrtIlIemp+Iemp1I)
a-hal f* (anew+bne*-dsnph I
b-a+dsnph

do 600 1-1 ,7
z il-zzi 

FO continue
call VCRIT@(nca,za,vc~aI

* eginnin? of code for Sieffensen iteration

*Test new point la,b) for validity via subroutine CALC3 and adjust
i f necessary, while generating error vector lyl ,y21

*Point (a,b) lies within hyperbolic region, but value of a or b
Itmybe too Jar e Point (aold,bold) has passed test with CALC3

nit-O



I ysq-0
1000 continue

* ritellO.4t)
* write(l0,$l 'ITER' ,nit

1010 continue
isidf-l
call CALC3 (a It)Y 1 Y2)
ySq-yl*yl +Y2*y

2

it tnerrai'ierrb eq 0 and (nit eq 0 Or Iswl eq I

& or ysq 1t ysqo*l WdO)) 90o0 1200

if (nit eq 0 or is*) eq 11 goto 1100
d-bhI f*(a+aoldl
b-hai ft(b+bold I
gotO 1010

1100 co xxrdhl*haldhl*d*one ne-sph)a())

a-d+ temp

b-bk temp
goto 1010

1200 continue
if (niT eq 03 goio 2400
If (iswl eq 0 or vsq it ),sqsa5v1 goto 12SO

b-btav
ySq-ysqSaV
'SWI1-0
golo 1300

1250 continue
if (tshil eq 0 and ysq ge zpg*ysqol iysq-iySQIl

1300 continue
if (tysq le 41 goio 1400
asev-0
bsev-b
ySqSaV YSQ
a-hal ft(a~b-dsnph I
b-a+dsnph
Ise1-1

Yvsq- 0

goto 1010



'IS

$Finished if error vector is sufficiently small or current test point
*is sufficiently close to previous test point

1400 continue
if (ysq 1t epsysq I goto S000
if (ysq It epsysq*1 OdB and

& dabstone-a/aold)+dabs(one-b/bold) It I Od-8i goto 5000

*Compute deltas for Jacobian matrix estimate

if (nit eq I or iswl eq 11 goto 1500
dela-(jll*yl+j12*y2)*dsqrt(j2 I*j21+j22*j221/detj
delb-(j21*yI+j22*y21*dsqrtfjfl*.j11+j12*j12i/detj
goto 200

)SOO continue
dela-dsqrt (hal f*ysq)
delb-dela

*Adjust deltas as necessary

2000 continue
* write(10,*I 'init del',dela,delb

rat-dmaxl lone ,epsy/dabs(dela) ,epsy/dabsfdelb))
del a-rat *de Ia
delb-rat *delb
delmx-dminl(dabs(a-b+dI ~dabsb-a~dI ,a+b-dI
delamx-dminl(amx-a,delmx)
deibmx-dminl (bmx-b ~delmx I
rat-dminl (one ~delamx/dabs(dela) ,delbmx/dabs(delb))
I f (rat ne one) rat-0 IdO*rai
del a-del a*rat
delb-delb*rat

2005 continue
del onw-de Ia
if (funl(a+delanw~b,d) gt zero) goto 2110
call EIJCPT(o ,b ,a~de)anw~b ,d ,aedge ,bedge)
del anw-aedge-a

2110 continue
if (funI(b,a+delanw1 -dI gt zero) goto 2120

En-



call EOCPT~ba ,b ,a+delanw ,-d )bedge ,aedge)
del anw-aedge-a

2120 continue
delbnw-de lb
if (funl(a,b+delbnw~d I gi zero) goto 2130
callI EOCPT(a .b.a ,b+delbnw ,d .aedge ,bedge)
del bnw-bedge-b

2130 continue
if (funtIb+delbnw,a,-dl gi zero) gobo 2140
call EDOPT~b ~a,b+deibnw ,a -d ,bedge .cedge)
del bnw-bedge-b

2110 continue

rat fone
if (dela eq delanw and delb eq delbnwl goto 2160
rat-dmindabs(delanw/dela),dabs(delbnw/delbfl*0 (dO

2160 continue
dela-rat *dela
delb-rat*delb

* *ite(10,*) 'fin del',dela,delb~rai

* if (fun1(a+dela,b,d] gt zero and fun1(b,a~de~a,-d1 gt zero
* & and funl(a,b+delb,d) gt zero and funl(b+delb,a,-d1 gt zero)
* & goto 2190
* de la-ha lf*dela
* delb-half*delb
* goto 200S

*2190 continue

*Estimate Jacobian matrix

2200 continue
ipoit f-I

2205 continue
del-delx(ipoint I
isidf-1
if (del It zero) isidf-2
if (ipoint eq 2) isidf-3--isidf
call CALC3(a+(2-ipoint)*dela,b+UIpoint-11*delb,ylx,y2x)
if (nerra+nerrb eq zero) golo 2220
dela-hal f*dela
deib-hal f*delb



gala 2200
220 contIinue

iacl2 ,ipoin; 3-(y2x-y2 3/del
ipoint-tpoint+1
it lipoit le 21 goto 2205

* write(I9,*) 'jac',jf1 j12
* wrtue(10,*l ,j2l ,j22

*Invert Jecobian matrix and compute new point lafew,bnew)

detj-jl I*j22-jl2*j21
temp-jil
ji I-j22/detj
j22- temp/del j
j12- -j12/detj
jI- -j2l/detj
anew-a- (jl11 yl1 j 12*y2 I
bnew-b-(j2l *yl +j22*y2 I

* wrifeU60,*J 'inv*,jll,j)2
* writef)0,*) ,J210,22

*Adjust new point lanew,bnew) as necessary

2400 continue
* wriie(104) 'ini new pt' ,anew,bnew

fact-one
if (dabs(anew-bnewl It d) goio 2500
fac t-zp9
dcoeff-d
if (anew gy boew) dcoeff- -d
chnga-anew-a
chngb-bnew-b
anew- (chnge* (b-dcoef f -chngb*o1/ (chngo-chngb)
bnew-anew~dcoef f

2S9w continue
* write(10,*l enew,bnew

if (anew+bnew 91 dl gala 2600
fac i-zpg
chnge-enew-e
chngb-bnew-b



anew- (chnga$ Id-b )+chngb*a3/ (chnga+chngb)
bnew-d-anew

2600 continue
* wriweCIS,*J anew ,bnew

if (fun) (anew ,bnew ,d) gt zero) goto 280

call E GIPT (a ~b anew ~bnewd ,anedge .bnedge 3
anew-anedge
briew-bniedge

2800 continue
* write(1 0,*3 anew ,bne,

if (funl(bnew~anew,-d) gt zero] golo 2900
fact-zp9
callI E tCPTLb ,a ,bnew ,anew ,-d ,bnedge ,anedge)
anew-anedge
bnew-bnedge

2900 continue
* write(10,*3 anew ~bnew

anew-a+ fact* (anew-a)
bnew-b+fact*(bnew-b I

* wriveH10,*3 'Fin new pt ,nbewac

* if (funl(anew,bnew,d) gt zero and funl(bnew,anew,-d) gi zero)
* Agoto 3000
* anew-hal f* (a+anewl
* bnew-hal f* (b+bnew)
* goto 2600

*3000 continue

Shif vauesand return to be~ innitng of Stetfensen iteration

aold-a
bold-b
vsqo-ysq
a-anew
b-bnew
flit-flit+ 1
goto 1000

5000 continue
retIurn
end



ef sys final/12(or/calc3 for##
subroutine CALC3(a b ,ylY23

implicit in 'eger*2 (a)

implicit double precision (a-z)

double precision a~bpyl ,y2

inieyer*2 ileg~ist~nco~ncblnwa~nwbisol ,ibrnch~uz(SaI
double precision z(67 ).cz~cxjd.Iatb
common /VCLOB/ i l eg , is t ,nca ,ncb ,z PC z PCx ,d , Ia l Ib nwva .nwb,
& isol ,ibrnch~uz
double precision za(2SI,zb(251
equivalence (z(lIIza(lIII,fz(261 zbhI I
double precision ha81d,v,sia,wac6~s2,w2ac2,s3a~w36,

& xa,ya,xla~x2a~x3a,yIa,y2a,y3a.
&tana2a,1ana3a~iana4a,tana~a~tanaba,la,phid
equivalence ai h)(z(lolvl
& (a3~~l(a4~lJCaS,~)
& (za(6) ,s2a) ,IzaI7) ,w2a) ,(za(8) ,c2a)
& (zat9) s3a) (Iza(I101 w3a) (za(l1 I ) xaI ,(za( 121 yal
& Iza(13) xla) (zal 4 ),x2a) (zo(IS) x3a),
A, (za(16),yla) (za(171 y2a) (za( 181 y3a),
& (z~g~aoaz521tn~)ia~)in~)
&(za(221,tane~aI,fza(23Itana6,(za(24)IaoJ(za(25i,phia)
double precision hb~alb~vb,sIb,wlb,clb,s2b,*2b,c2b,s3b,w3b,

A, xb,yb,xlb,x2b,x3b,ylb~y2b,y3b,
&tana2b~tana3b~tanaib,toaSb,tana6b,lb~phib
equivalence (zb(II,hb).Izb(2),aIb,vb),

A, (zb(3) sib) (zbM lwlbl (zb(S) c1bl,
& (zb(fl ,s2b) 1 (zb(7) ,w2b) ,Izb(B) ~C2bJ
A, (zb(g) ,s3b) ,(zb(101 ,w3bI ,IZb(11 ,xb) .(zb(12I ,Ybl
& (zb(13Julbl,IZb(14l,x2bl,lzb(I1S,x3b),
& (zb(161,ylbI,(zb(171,y2b),lzb(18),y3b),
& (zb(lgItana2bI1 (zb(20),tana3bl,(zb(21l.tana4b).
6 zb(22),tana5bI,(zb(23)itana6bI,(zb(24JjIb),(zb(25),phib)
double precision coil ,slp ,frcl ,c3 ,s4 ,w4 ,x4 ,yl ,;ana7 ,tano8 ,l

A, h,phih,rfot ,xtot,zloI ,do
equivalence It(5) I,coil I,(z(521 .sipJ ,1z153) ,frct I,(z(S4) ,c3I,
& (ISS) ,s4) .1z(561 w4l .(z(571 ,x

4 ) (z(58) y 4I
& (zISgI ,tanal') .(z(601 ,tanal ,(z(61 1 .11
&, (z(62I ,hI ,(z(63) ,phihl,
& z(64) ,rbot )OI 5) ,xtot (z(616) ,ztot I ,z(6 7 1 ,do)

-0O



A

double precision pi ,hol fpi ,degrad ,raddeg ~zero ,one ,hal f
Inieger*2 izero,ione,itwo
common /VCONST/ pi ,hal fpi ~degrad ,raddeg ,zero ,one ,hol C,

& i zero Pione it wo

double precision delyk ~:wod~halfd,dsq
common /VANCH/ delyk ,iwod~halfd~dsq

double precision sa,sb~ca cb~vc~al6) ,vc~bl6),
& eex9 ,eeze ,eey0 a,o b0 ,phiaO0,phibO
inieger*2 icase
common /VSPID/ so ~sb ,co,cb ,vc0a ,vc0b,

& eex0 ,eez0 ,eevy ,c0,b0 ,phiaO ,phibO,
& icase

integer*2 iscopa,iscopb~ilana~itOnb,ie
double precision epsy~gammaise
common /VCMPIJ/ epsy ,gommo ,se,iscopa .iscopb .i an ,iidnb ,ie

double precision qa~qb,snpha ,tnafainafb,
& seca? ,secd8 ,uI ,sr,yk r,zl eex ,eez .eey ,ybuoy
common /VCSSHP/ qo ,qb ,snphi ~tnafo ,inafb,
& seca7 .seco8 ,ul,s: ,ykio zkl eex ,eez ,eey ~ybuo

double precision v0,vl,v2,(S,fl~f2,f,eps
common /VSEC/ v0,v) ,v2,fO,f1 ,f2,(,eps

double precision xred
inieger*2 isidV 1nerro ~nerrb
common /VSTAB/ xred aidf,nerra ,nerrb

integer*2 nsid

equivalence (sca,scb,fanafl

or* rto(10,*1 'CALC3' a,b

nerrb-0
call PHIABla,b,o*o-b*b~dsq~twod,phia~phab)
call HSPLIT
if (ha gi zero and hb gi zerol goto 900
nrr- I

T0
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nerrb- I
goa10 Ses~f

90 continue
nsid-1

100 continue
g0l0 11100,1200),jsjdf

1100 continue
sca-SECNTi mare
F-a
call XSECV(nca ,za pvc~a sa ,ca ,nwa 1ncb ,zb ,vc0b,
& inafa/sca 1one/sca tnafa ,sca ,1,nerraI
if (nerra eq 0) goio 2000
goto Se00

1200 cont inue
scb-SECNT i nafb i
f-b
call XSECV(ncb ~zb ,vc~b ~sb cb ,nwb bnca ,za vc0a,
& mnafb/scb ,one/scb )tnafb ,scb ,l nerrb)
if (nerrb eq 0) gala 2000
goto 5000

2000 continue
, f (sid eq 2) goto 2200
nsid-2
isidf-3- asidf
gotb 1000

2200 continue
:ana7-(c3+ha*za( tana)+hb*zbl tanbl 1/h

call TRISR
y 1-hal f* (Ya+yb t+y4-do
y2-yb-ya-del yk
call X4CALC

s000 continue
* wr'ite(10,*I 'END CALC3' 1nerra,nerrb~yI ~y2
* write(10,*3 va ya,vb yb
* write(10,*)

re turn
end



et Sys fial/12for/edpi for##

subroutine ED PT lab,aabb~d~ix,yD

implicit double precision (a-z)

double precision a,b,aa,bb,d,x,y

inteer*2 ileg,isl,ncaoncbpnwa,nwb,isol,ibrnch,uzlS)double precision z(673 ,cz,cx,qd,ta,tb
common /VCLOB/ ileg ,isi ,nca ,ncb ,z,cz ,cx ,qd ,ta Ib ,nwa ,nwb,
& isol ,ibrnch,uz
double precision za(2S),zb(25)
equivalence (z(II ,za(I II ,(z(263 ,zb(l 33
double precision ha,ala,va,sla,wla,cla,s2a,w2o,c2a~s3o,w3a.

& xa,ya,xla,x2a,x3a,yla,y2a~y3a.
& tana2a,wana3a,rana~ia,taSa,tana~a,lo,phic
equivalence hzail Ihal ,lza(23 ,ala,va)l

& (za(3)I a)l, za (4 1 w Ia I (za (5)cI aI ,
& lzat6l,s2a),1zoi7),w2a),fzcIBi,c2aI,
& (za (91 ,s3a I ,(Iza (103 , w3a) , (za (I I ) xaI , (za ( 21 ya I
& (za (13) x Ia I , (z ( 14J 1x2aI , (z ( I SI ,x3a)
& IzalI6i,yla),(zahl71,y2aI,(za(181,y3al,
& lza(l9) ,tana2al iza(20) ,tana3& ),IzoI2l ,tdfl,4e01
& (za(221,onaSaJ,(1a(233,'and6al,za24,l),1za125),phi&)
double precision hb~alb,vb,slb,wlb,clb,s2b,w2b,c2b,s3b,w3b.

& xb,yb,xib,ic2b,x3b,ylb,y2b,y3b,
& Iana2b,Pana3b,tana4b,tanaSb,:anaib,lb,phib
equivalence (zb(ll,hb),(zb(2Ialbvbl,

& (zb(31 slbI (zb(41 wIbJ (zb(SI clbI,
& (zb(6) ,s2bl ,tzb(7l ,w2bI ,(zb(81 ,c2b),
& (zb(9l .s3b) ,(zbh 101 ,w3bl ,(zbtll I,xbl ,(zb(12) ,Yb),
& (zb(I31 ,xlbl,(zb(141 ,x2b3 ,(Zb11) ),x3b),
& (zb(16),ylbI,(zb(171,y2b),IZb(IBl,y3bI,
& (zbtll9,tna2b,(zb(20),Iana3b,zb(21I,;ano4bL
& (zb122),tana~b),(zb(231,tanafb),(zb(241,lb),(zb(2S),phib)
double precision coil ,slp ,frci ,c3 ,s4 ,w4 ,x4 ,y4 ,iana7 ,tana81.1
& h ,phih ,rtot ,xtot ,ztow ,do
equivalence 1,1511 )coil I .(z(S2) ,sip) (z(S3) ,frci ) ,(z(S4) ,c3)
& hISGS) 's4) ,(z(SB) 'W41 ,(z(571 ,xi) .(z(581 Vy4)
& (z(5g3 ,tana7) ,(z(60) ,Pona8) ,(zi8lI ,
& (z(62I,h),(z(631,phihI.
& (z(64) ,rti .1 , 65) xit I ,(z(661 ,ziot I ,(z(67) ,dol



double precision pi ,hol fpa,degrad ,raddeg 1zero ,one ,hal f
integer*2 izero~ione~itwo
common /VCONST/ pi ,hal (pi ,degrad ,raddeg ,zero ,one ,hal f,
& izero,ione,itwo

double precision delyk,twod.,halfd~dsq
common /VANCH/ delyk ~twod~halfd~dsq
double precision snphih.csphitmsnafh,csofh,lnafh~scafh
common /VHDIR/ snphah ,csphih ,snafh ~csafh ,tna(h ,scofh

integer*2 tscopa,iscopb~itana,itanb,ie
double precision epsy,gammaise
common /VCMPD/ epsv ,gamma ,se ,iscopa ,iscopb itana ~i anb ~ie
integer*2 tilnt
double precision q81 cqb,snphi,ynafa~inafb,
& seca7 ,seca8 ,ut ,st ,ykl ,zkl,eex ,eez ~eey ,ybuov
common /VCSSHP/ qa,qb ,snphi ,lnafa ,lnOb,
& seca7 ,seca8 ,ut ~s1 ,yhl,zkl ~eex ,eez ,eey ,ybuoy ,i tan!

equivalence (dela,tl(delb~roolI ,tb).(delasq,coefU2,lemp,gamma),
& (cp,coeffl,eex),(coef(,discr,eez),(slope,eey1,(dSnphro)

dsnph-d*snph ah
if la ne aa) goto 100
ic-a

Y-.dsqri (a*(a+dsnph~dsnph)+dsq)
gobo 1000

100 continue
del 8-aa-a
delasq-dela*dela
del b-bb-b
cp-a*bb-aatb
coeff-dsq*delasq-cp*cp
coeffi1-cp*delb+dsnph*delasq
slope-delb/dela
if (dabslone-ciabs(slope)) gi I Od-6) goto 200
xc- -coeffO/(coeffl~coeff1Il
goto 500

200 continue
coef (2-de lasq-delb*delb
discr-dsqrt (coeffl*coeffl-coeff2*coeff0I

LN



root l-(-coeffl-dlscrJ/coeff
2

x-I-coeffl+discr Iicoeff2
if (root]iIt x) goto 220
I emp-x
x-root 1
rootii- temp

220 continue
if ((a itO eand rootl gta) or (aait a and x ge a))
&x-rootl

500 continue
If (bc-a)*(x-aal ge zero) X-aa
v b* (x-d )*s lope

1000 continue
ret urn
end
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